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PREFACE 


The papers that comprise this volume entertain questions 
pertaining to phonology. Practitioners of generative phonol- 
ogy are interested in studying the rules that relate the more 
abstract systematic phonemes of a language to their super- 
ficial realizations. Their goal is to discover the formal 
mechanisms needed to articulate the phonological component 
of all natural languages: What properties do phonological 
rules exhibit, what relationships do the rules bear to one 
another, what conditions or constraints are to be imposed on 
the phonology, and so forth. In short, the phonologist seeks to 
determine how the phonological component is structured. It is 
in this spirit that the present volume was conceived. Thus, 
the majority of papers included in this book provide a sub- 
stantial body of data on the basis of which the theoretical 
issues are formulated. 

It is hoped that these papers will not only be a stimulus to 
other investigators in the field, but will also serve as a text 
for students interested in learning about and pursuing phono- 
logical issues. In recent years, we have witnessed the 
appearance of several readers in syntax and semantics. Un- 
fortunately, no adequate collections of readings in phonology 
have kept this pace. This volume should aid to some extent in 
remedying this situation. The papers have purposely been 
solicited in hitherto unpublished form so as to ensure their 
being current and on the frontiers of research. 

I wish to thank Harper and Row for granting permission 
to publish some extended quotes from The Sound Pattern of 
English that appear in several of the contributions and Luise 
Brame for valuable criticism. 


University of Texas 


M.K.B. 




INTRODUCTION 


Although the study of the principles that underlie phonological 
processes is still in its infancy, a substantial body of know- 
ledge has already accumulated, and, on the basis of this 
knowledge, a theory of phonology has emerged. The broad 
outlines of this theory, which has been termed generative 
phonology, appear to be reasonably well established. That 
many questions remain unanswered and many issues very 
much open can best be illustrated by taking a concrete exam- 
ple. In the phonology of English there is a rule that drops 
the segment g, when preceded by p and followed by a word 
boundary. This rule may be informally stated as (i). 

(i) g - 0 / Q # 

This rule accounts for the absence of phonetic g in long [lop]; 
singer [sipar], from basic singtter-, ringing [ripip], from 
ringMng • but the rule allows for its presence in such words 
as longer [logger], from long+er ; finger [fipgar]; and so forth. 
Another rule of English functions in very much the same 
capacity as (i). This rule may be formulated as follows: 

(ii) b - 0 / m # 

Rule (ii) stipulates that all occurrences of b between m and 
word boundary elide. Although convincing examples illustrat- 
ing the operation of this rule are difficult to find, one can 
point to such alternations as bomb [bam] versus bombard 
and bombardier , the latter two examples displaying phonetic 
b, whereas the former case does not. The similarity between 
(i) and (ii) is obvious. In generative phonology an attempt is 
made to capture such generalizations by reducing the two 
statements (i) and (ii) to a single statement. The two rules 
may be collapsed in terms of distinctive features. The result 
is rule (iii). 
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(iii) 


+obstruent - 

+voiced 

-continuant 

-affricate 

-coronal 


0/ [+nasal] # 


This rule provides for the elision of voiced obstruents in the 
relevant environment. It excludes voiceless obstruents, such 
as p and k , as well as voiced obstruents that are [+coronal], 
that is, rf, thus, correctly allowing for such words as hemp , 
bank, and send. In addition, (iii) requires that the relevant 
obstruent be [-continuant] and [-affricate], thereby inhibiting 
elision of phonetic z and J from such words as bums [bomz], 
cringe [krinj], and so on. (If words ending in j in phonetic 
representations, i.e., cringe, range, etc., are to be repre- 
sented with final e in underlying representations and if the 
e-elision rule follows (iii), then the feature [-affricate] may 
be omitted from (iii).) 

There are some dialects of English that exhibit yet a 
further change resembling (i) and (ii). For convenience of 
reference this process may be recorded as (iv). 


(iv) d — 0 / n # 


At least one such dialect is spoken in Texas, and in this 
dialect such words as send, mend, bend, hand, and band are 
pronounced [sin], [min], [bin], [haen], and [basn]. (Notice that 
e becomes i before a nasal in this dialect.) Rule (iv) accounts 
for the loss of d from these and similar examples. But this 
process can be accounted for by a simple extension of rule 
(iii) in the direction of greater generality. 


(v) 


+obstruent 

+voiced 

-continuant 

-affricate 


0 / [+nasal] # 


Rule (v) differs from (iii) in that one of the lower-level 
features has been omitted. Apparently this omission is a 
common means by which languages change over a period of 
time: the synchronic rule is simplified. Two dialects con- 
tinue to exist, one employing the less general rule (iii), and 
the other, the generalized rule (v). 

But we have proceeded too rapidly. In hastening to account 
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for the generalization, we have failed to take note of the 
differences between (i), (ii), and (iv). Whereas (i) has no 
exceptions, (ii) apparently does. For example, the learned 
word iamb is commonly, though not always, pronounced with a 
final b, and most dictionaries give both pronunciations. How- 
ever, there is no learned word in the language that requires a 
word-final g to be pronounced when preceded by q. Thus, 
there is at least one factor that distinguishes (i) from (ii). 
Rule (iv) differs from (i) and (ii) in another way. Both b and 
g drop before -ing , compare bombing and singing. However, 
d does not drop when preceded by n and followed by -ing . 
Thus, in the relevant dialect, sending is never pronounced 
[siniq], even though a word boundary apparently separates the 
stem from the -ing suffix in underlying representations. The 
correct form is [sindiq]. Actually (iv) is an oversimplifica- 
tion. The correct rule should allow for the elision of word- 
final d only before a pause or when followed by a word 
beginning with a nonsyllabic segment. In other words, word- 
final d does not elide in the dialect under investigation if a 
word beginning with a vowel follows. Thus, in this dialect one 
says [haen miy Qa map] for Hand me the mop , but [Sa hasnd av 
feyt] for The hand of fate, and never *[Sa haen av feyt]. The 
elision of d, therefore, appears to be a low-level phenomenon, 
no doubt related to the fact that, in careful or elevated speech, 
speakers commonly fail to employ (iv). Rule (iv) is optional 
and serves to differentiate styles of speech. On the other 
hand, rules (i) and (ii) are not optional, as one does not say 
[bamb] for bomb or [siqg] for sing in any style of speech. 
Rules (i), (ii), and (iv), it may be concluded, differ in several 
important respects. Clearly, there is a conflicting set of 
observations, and it is the task of the linguist to decide the 
following: If the three rules are to be collapsed, how are the 
differences to be expressed? If, on the other hand, the three 
rules are not to be collapsed, how is the generalization to be 
captured? The problem is not easy to answer. Only by dis- 
covering a number of examples similar to the one outlined 
above will the correct answers become evident. Progress 
in phonological theory through the discovery of crucial exam- 
ples is what continues to make the study of phonological 
processes exciting. There is ample room for contribution 
to the field. The investigator need only find and elucidate 
the crucial examples. 
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Introduction 


The problem touched on above illustrates one of the 
advantages of having an explicit theory. Once phonological 
processes are stated explicitly, the real problems become 
apparent. Many of these problems have only recently crys- 
tallized into what may be summarized as major issues of 
synchronic phonology. The main topics relating to these 
issues may be listed synoptically as follows: 

1. Ordering and Application of Phonological Rules 

2. Evaluation Metric 

3. Interaction between Phonology and Syntax 

4. Abstractness 

The questions relating to these topics are not necessarily 
distinct. More often than not they impinge on one another, 
sometimes in subtle ways. In the following paragraphs some 
of the questions associated with each topic will be mentioned. 

Concerning the first topic there are several subtopics 
deserving more deliberation. Few linguists doubt the cor- 
rectness of the claim that some rules are ordered in 
synchronic grammars. However, Anderson has recently 
questioned the validity of imposing a linear order on phono- 
logical rules. Whether the linear ordering theory is to be 
replaced by Anderson’s theory of local ordering, or some 
variant, is an important question for linguistic theory. The 
phonological cycle is another question related to the topic 
of rule ordering and rule application. It is still unclear what 
kinds of rules may be cyclic and whether there are differing 
forms of the phonological cycle. It is also unclear whether a 
specific rule is to apply simultaneously to all domains 
meeting its specifications or in a left-to-right or right-to-left 
fashion. 

Point two brings up the important question of collapsing 
rules. There are thorny problems associated with collapsing 
some structurally similar phonological rules, for instance, 
those discussed above. There are also questions to be an- 
swered regarding the correct means of evaluating structurally 
dissimilar, but functionally similar, phonological rules of the 
type recently discussed by Kisseberth. Output conditions be- 
come increasingly relevant. Markedness is also related to 
this topic. Some work in extending and revising the initial 
theory proposed by Chomsky and Halle is desired, and some 
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questions about rule markedness, marked versus unmarked 
orders, and so forth, come to mind. 

Another topic of considerable interest is that of the inter- 
action of phonology and syntax. The first significant advance 
in this area is due to Bresnan, whose paper is included in 
this volume. 

Finally, the issue of abstractness in phonology has gener- 
ated no little discussion in recent years, although no adequate 
conditions restricting the use of abstract features and seg- 
ments have as yet been formulated. 

Other topics of interest could be mentioned. The brief 
overview presented here should, however, provide an adequate 
introduction to some of the issues that are discussed in the 
following articles, which, it is hoped, may shed light on their 
resolution. 




The Faroese Vowel System 


STEPHEN R. ANDERSON 

Harvard University 


1. Introduction 

Faroese, the West Scandinavian language spoken in the Faroe 
Islands, is closely related to Icelandic in remaining similar 
in many ways to Old Norse. One way in which it differs 
both from Icelandic and from Old Norse, however, is in 
its surface vowel system, whose description has produced a 
good deal of discussion among Scandinavianists. Most of the 
facts concerning the interrelationships among the elements of 
the phonological system have been well described in the tradi- 
tional grammars (Hammershaimb, 1891; Krenn, 1940; Lock- 
wood, 1955), in historical accounts (Haegstad, 1917; Rischel, 
1968), and in dialect surveys (Werner, 1964 and 1968) as rules 
for the pronunciation of the standard orthography or as a se- 
quence of historical events (sound changes) that have resulted 
in the modern language. These two kinds of description are 
closely interrelated, since the orthography is a consciously 
archaic one, designed to preserve as much of a resemblance 
to the other West Scandinavian dialects and to Old Norse as 
possible. Other orthographies have been proposed, including 
ones based much more on the surface forms of words than 
the standard orthography is, but the populace has shown little 

note: This work is essentially a chapter of my doctoral dissertation 
(Anderson, 1969). 1 would like to thank Harry Roe, Morris Halle, and 
Arthur Schwartz (among others) for help of various kinds. I would also 
like to thank the American Scandinavian Foundation for support that 
enabled me to visit the Faroes in the summer of 1968. My errors, 
naturally, are not to be attributed to any of the above or to the Faroese 
themselves. 
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interest in change . The aptness of the apparent archaism will 
become clearer below. 

Most modern treatments of Faroese take the position that 
the orthography is too artificial to be taken seriously and have 
rejected the notion that it might provide a basis for any in- 
sightful observations. Such treatments as Bjerrum’s (1949; a 
glossematic approach) and Roe’s (1965; a straightforward tax- 
onomic phonemic description) have simply started from the 
phonetic facts and extracted some minimal regularities from 
them without attempting to account for the role that the vari- 
ous elements posited play in phonological alternations. O’Neil 
(1964; and McCawley, 1968, which is simply a reformulation 
of part of O’Neil’s description) has adopted a more abstract 
approach, admitting some facts concerning the interrelation 
of the elements of the vowel system and a nonbiunique relation 
between the phonemic and the phonetic levels. This treat- 
ment too, however, seems to have erred in staying too close 
to the phonetic facts, thereby missing some interesting 
generalizations . 

2. Inventory of Vowels 

Let us first consider the vowels that are represented in the 
orthography as unaccented, simple vowels. Forms containing 
these vowels show a consistent alternation between two sets of 
phonetic values, depending on whether the syllable in which 


they appear 

is long or short: 1 


2.1 a : 

lamin 

[lseamln] 

‘lame’ (nom. masc. sg.) 


lamnir 

[lamnir] 

‘lame’ (nom. masc. pi.) 

e : 

gem 

[je:ra] 

‘to do’ 


gert 

[Tert] 

‘(thou) doest’ 

/ : 

kjrfti 

[co:ti] 

‘meat’ (dat. sg.) 


kjrfts 

[cots] 

‘meat’ (gen. sg.) 

o : 

torn 

[to:ra] 

‘to dare’ 


tordi 

[tordi] 

‘dared’ 

i/y : 

ymissur 

[i:mIssUr] 

‘different’ (nom. masc. sg.) 


ymsir 

[imslr] 

‘different’ (nom.masc.pl.) 

u : 

rugur 

[ru:wUr] 

‘rye’ (nom. sg.) 


rugbreytS 

[rUbbrej] 

‘ryebread’ 


’A long syllable is one that is stressed and either open (i.e., followed 
by only one consonant plus a vowel) or followed by one of the clusters 
pi, pr, hi, hr, or tr (n.b. not tl). All other syllables are short. 
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Assuming that these vowels have the feature values given in 
table 2.2, we can then account for the alternations shown in 
2.1 with a rule that specifies vowels as lax in short syllables, 
and tense elsewhere. The phonetic reflexes of tenseness will 
then include length, in the case of the nonlow vowels; in the 
case of low a, tenseness will be realized as diphthongization to 
[sea]. In at least some dialects, tense e and o are raised to i 
and u before a by still another rule. A further dialectal 
phenomenon is the change of lax a to [e] before a velar nasal. 


vowel 

back 

high 

low 

round 

a 

+ 


+ 

- 

e 

- 

- 

- 

- 

0 

- 

- 

- 

+ 

0 

+ 

- 

- 

+ 

i/y 

- 

+ 

- 

- 

U 

+ 

+ 

- 

+ 


Turning now to the vowels represented in the orthography 
with an acute accent, we see that they are phonetically 
diphthongs that have the following values in long syllables: 

2.3 x/y : [uj] 
u : [iiw] 

6 : [ew], [ow], or [ow], depending on dialect 
a : [oa] 

The phonetic value of tense a ([sea]) has been diphthongized 
from its underlying value of [a] by the insertion of a segment 
[ae] before the vowel. Let us assume that the diphthongs in 
table 2.3 are also created by a rule of “regressive diphthong- 
ization” from underlying representations as the correspond- 
ing simple vowels with some diacritic feature, such as 
[±long], to differentiate them from the short vowels. If we 
assume that this rule of regressive diphthongization applies 
to the marked /£, u, 6, a/, it might look like 2.4: 

2.4 2 [~ +syll ~| +syll 

-low +long 

0 — ahigh / ahigh 

-j3back 0round_ 

_- j3 round_ 

2 Though this rule may seem simply a fudge, its later role will be seen 
to have an explanatory function. Such a rule is not unheard of, of course; 
some dialects of English spoken in the southern and southwestern United 
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This rule will create the diphthongs /ui, iu, eo, oa /. Let us 
now assume that a rounding adjustment rule applies, which 
rounds a high vowel before a following rounded vowel; such a 
rule would be restricted to the position before a high rounded 
vowel in those dialects that have the value [ew] for o, rather 
than [ow] or [ow]. All diphthongs in Faroese are falling (as 
will be seen later, the segments in question do not represent 
the only diphthongs in the language), and it is reasonable to 
assume a process that converts the second element of a vowel 
sequence into a glide. The effect of these processes will be to 
convert underlying [+long] /u, f, 6, a/ into [iiw, uj, ew or ow, 
oa]. 

Up to this point, we have been assuming that only the 
vowels marked with accents in the orthography are affected by 
2.4, that is, that the long vowel system is represented by the 
following: 

2.5 /i/ /u/ 

/ 6 / 

/a/ 

This system lacks a tense mid-front vowel /e/. Historically, 
this absence came about in the following manner: the vowels 
of 2.5 are etymologically long vowels; long e merged with low 
front Se (the umlaut product of long a), which was then short- 
ened to ee, merging then with the back vowel a. The result 
was the loss of long d as a distinct vowel. Observe, however, 
the effect of positing an underlying / e/ ; rule 2.4 would convert 
this /e/ to /oe/, which would then become [oj ]. Such a 
phonetic diphthong does exist in Faroese, corresponding to 
orthographic oy. This diphthong could be eliminated from the 
underlying representation and replaced with the more natural 
segment /e/, which would complete the long vowel system. 

Evidence for or against this solution is extremely difficult 
to find. There are virtually no alternations in Faroese 
between underlying long vowels and the corresponding short 
vowels; it is, therefore, not at all an argument against this 
proposal that oy does not alternate with e in any form. On 
the other hand, there is no structural reason to represent 
oy as underlying /oj/. There are two other diphthongs in 
the language that have not yet been discussed: ei (=[aj]) and 

States have quite similar processes, whereby the reflex of long u , for 
instance, may be something like [iw]. 
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ey (=[ej]). Their role in such alternations as the ablaut 
system provides compelling evidence (which will not be 
described here) for their representation as underlying /ai/ 
and /au/. The diphthong oy , however, does not play any 
comparable role in alternations and is thus an isolated ele- 
ment of the system. 

Since there is no reason not to represent oy as underlying 
/e/, we can ask further whether it is plausible for such a 
representation to have arisen and whether there are any 
historical facts that it assists in explaining. This historical 
question is of course completely independent of the synchronic 
representation, but answers to it can at least be suggestive. 

Historically, Faroese oy represents an Old Norse diph- 
thong variously represented as </>y , ey , and so on, which 
originally arose as the j -umlaut of the diphthong au. In 
Icelandic, the reflex of this diphthong is [ej], with which the 
diphthong ei (=/ai/) has fallen together. In the Faroese of 
circa 1500, the diphthong oy seems to have been phonetically 
[ej], with ei (= modern [aj]) represented as [aej], if one can 
rely on the scanty documentary evidence for the period. It 
would not, therefore, have been implausible for the isolated 
diphthong [ej] to have been treated as a simple long vowel 
/e/ at the time that the diphthongization rule 2.4 was added 
to the language. The other long vowels were apparently 
similar in nature at the time: i = [ij], u = [uw], 6 = [ow], and 
so forth. At this stage of the language, it would be natural 
for children learning the language to have constructed a 
grammar in which [ej] was represented as /e/, a vowel that 
had otherwise disappeared from the language as described 
above. When they then added the diphthongization rule 2.4 to 
their grammars, this /e/ would be treated in the same way 
as the other original long vowels and converted to [oj]. 3 Thus, 
the assumption that this diphthong was reanalyzed as under- 
lying /e/ at a very early point provides an explanation of its 
otherwise inexplicable development. As such, we have sup- 

3 One difficulty might arise if the change of au to [ej] is accepted as 
very early, as is traditionally assumed. In this case, the split of the two 
[ej]’s would be hard to explain. However, the [ej] from au is still 
structurally /au/ and hence distinct from the other [ej]. Furthermore, 
the only evidence for the early date oi au -» ej is the palatalization rule, 
which is adequately explainable in terms of the surface phonetics. For 
the argument, cf. Haegstad (1917). 
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porting evidence for both the representation of oy as /e/, 
and the rule of diphthongization 2.4. 

One further rule should be mentioned at this point in 
order to explain the phonetic shapes of vowels: diphthongs 
ending in [a] (i.e., [sea] from /a/ in long syllables, and [oa] 
from /a/) lose this element with compensatory lengthening 
before an immediately following [a]: 


2.6 [+syll] a a 

1 2 3 


1 0 3 

[+tense] 


We have now arrived at the following vowel system for the 
underlying representations of Faroese forms: 


short vowels 

long vowels 

diphthongs 

i u 

1 u 

ai au 

e 0 o 

e 6 


a 

a 



It will be observed that, with the exception of 0, this system 
is the same as that of Icelandic. 


3. The Glide-Epenthesis Rule 

There is a rule in Faroese that inserts a glide between 
two adjacent vowels in forms like those in 3.1: 


a. 

si&ur 

si:jUr] 

‘custom’ 

b. 

kvee&i 

kvzeaji] 

‘ballad’ 

c. 

deyftur 

dejjUr] 

‘dead’ 

d. 

sotSin 

so:jIn] 

‘boiled’ 

e. 

madiur 

mseavUr] 

‘man’ 

f. 

letSur 

le:vUr] 

‘leather’ 

g- 

snftur 

su:wUr] 

‘south’ 

h. 

hidSir 

hiiwwlr] 

‘skins’ 


We note that the glide inserted is either j, w, or v, depending 
on the surrounding vowels. All instances of v follow a [-high] 
vowel; furthermore, no instances of w appear in this environ- 
ment. It is a general property of the language that w becomes 
v in all positions except after a [+high] vowel. We can 
assume this rule here and will see other instances of its 
application below. Thus, the glide-insertion process that 
we presume to be responsible for the forms in 3.1 need only 
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discriminate between environments in which j is inserted 
and those in which w is inserted. 

Table 3.2 gives the glides that are inserted to break up 
any given sequence of vowels ViV 2 . Since V\ is the only one 
of the pair that could possibly be stressed, and only the 
three vowels a, i, and u can appear in unstressed positions, 
the following are the only values that need be considered for 
ViV 2 : 


3.2 \V a a i u 


<1 
1— * 

/ 




i 

j 

j 

j 

u 

w 

w 

w 

e 

0 

j 

w 

/ 

0 

j 

w 

o 

0 

i 

w 

a 

0 

i 

w 


We see that the glide-insertion process can be described 
by a pair of rules, one that inserts a “similar” glide after 
a [+high] vowel and before another vowel, and another that 
inserts a “similar” glide after any vowel and before a [+high] 
vowel. Thus, if neither of the two vowels Vi and V 2 is [+high], 
no glide is inserted; and the quality of the first vowel, if it is 
[+high], takes precedence over that of the second. These two 
rules can be formulated 3.3: 


a. 

+son 

-cons 


- -cons~ 



0 - 

b. 

-syll 

+high 

_aback_ 

"+son 

-cons 

/ 

+high 

_nback_ 


[-cons] 

"-cons - 

0 - 

-syll 

+high 

_nback_ 

/ 

[-cons] 


+high 

_aback_ 


From forms like deytSur [dejjUr], from /dej+Ur/, and hufiir 
[hiiwwlr], from /hiiw+Ir/, we see that the second element of a 
diphthong, as well as a vowel, can condition the application 
of the rule. Thus, the surrounding segments are specified as 
[-cons], rather than as [+syll]. 
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The rules do not apply, however, to break up diphthongs or 
glide -plus -vowel sequences within a morpheme. It is there- 
fore necessary to restrict the operation of 3.3 to the position 
at a morpheme boundary, which will be obtained if we insert 
a morpheme boundary + before the blank in 3,3a, and after 
the blank in 3.36. The two rules in 3.3 are obviously related, 
since they specify the same change in two environments that 
are related by symmetry. Rules of this sort were first 
discussed in the generative literature by Bach (1968); further 
examples were adduced by Langacker (1969) and Anderson 
(1969). In the latter work it was shown that such rules, when 
applying to representations in terms of categorial features, 
must be applied disjunctively (in the sense of Chomsky, 1967). 
A notation was proposed, according to which 3.3 could be 
abbreviated as a single schema: 


3.4 


0 - 


+son 


-cons 


-cons 


-syll 

% 

-t-high 

+ 

+high 


aback 


aback 



[-cons] 


This schema is expanded as the (amended) pair of rules 3.3a 
and 3.36, applying in that order. Observe that if they apply 
conjunctively (that is, if one part can apply even after the 
other has applied), a form like /biw+a/, to be discussed 
below, will be converted first into /biw+wa/, and then into 
/biww+wa/. This form would be incorrect; only one of the 
two parts of the schema can be allowed to apply. Thus, we 
see that the rules expanded from 3.4 must be applied dis- 
junctively. 


4. The Verschdrfung 

Let us consider the consonantal alternation known as 
Verschdrfung , a name originally given to a sound change in 
the history of Germanic. This change accounted for corre- 
spondences between glides in certain WGmc forms and 
velar-/palatal-plus-glide clusters in NGmc and EGmc ( ddj 
or ggj = [J] and ggw = [gw]). As Roe pointed out in his 
recent, highly useful study (Roe, 1965), the alternation, 
which has occasioned as much discussion as virtually any 
other single topic in Gmc historical phonology except the 
consonant shifts, has generally been regarded as a peculiarly 
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Gmc phenomenon, with the result that parallels in other 
languages have sometimes been neglected. For instance, 
It maggiore ‘greater,’ from Lat maior , shows the same 
correspondence. In the history of Gujarati the future infix 
-iya- becomes -iyya- and then -ija- . Other examples include 
Pr, Cat, Sp, Pg guardar, from Gmc wardon ‘to ward off,’ and 
Sp guadanar ‘to mow,’ from Gmc waidanjan , from waida 
‘meadow.’ Examples could be multiplied from a variety of 
languages. In each case, the first step in the change is 
apparently the development of lengthened glides under some 
circumstances; although the conditions under which these 
changes arise remain problematic in some cases, the change 
itself is of a not uncommon sort and by no means restricted 
to Gmc. 

Such a change is the basis of a productive rule of 
Verscharfung in modern Faroese. For instance, most verbs 
that have the clusters ggj (=[;(]) and gv (=[gvj) before vocalic 
endings, such as the -a of the infinitive, show simply a 
(diphthongized) long vowel before consonantal endings, such 
as the -r of the 3 sg. pres, of strong verbs: 

4.1 a. bugva [blgva] ‘to dwell’; 3 sg. byr [bujr] 

b. grogva [gregva] ‘to grow’; 3 sg. gr<f>r [gror] 

c. doyggha [do]aj ‘to die’; 3 sg. doyr [dojr] 

d. spyggja [spUja] ‘to vomit’; 3 sg. spyr [spujrj 

It will be seen that the vowels in the 3 sg. forms of strong 
verbs have been affected as well by an umlaut rule, which 
converts back vowels into front ones— u/u become y/ y; 6 be- 
comes 0; o becomes e ; and a becomes e. This alternation 
is completely independent of Verscharfung and will simply 
be assumed here. 

In 4.1, there is, in addition to the alternation between 
cluster and glide, an alternation between simple vowels (in 
the infinitives) and complex vowels (in the 3 sg. forms). 
There is, furthermore, no dialectal variation in the quality 
of the nucleus of the reflex of o in the infinitival forms, 
though this vowel normally varies between [o], [o], and [e]: 

4.2 skogvur [sksgvUr] ‘shoe’ 

skos [skews, skows, or skows] ‘shoe’ 

(gen. sg.) 

Furthermore, the nuclear vowel in bugva is [i] rather than 
[u], the usual reflex of u. These various facts make it unap- 
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pealing to deal with the Verscharfung alternation purely in 
terms of the alternation of consonant with 0, even with the 

loss of the second element of a diphthong before such conso- 

nant clusters. 


Let us see what happens if we represent these forms in the 

underlying system arrived at 
Verscharfung cluster as basic: 

above, taking the form without 

4.3 a. /bu+a/ 

/bu+r/ 

b . /gro+a/ 

/gro+r/ 

c. /de+a/ 

/de+r/ 

d . /spi+a/ 

/ spi+r/ 

e . / sko+ur/ 

/ sko+s/ 

After the umlaut rule referred to above has applied, the 3 sg. 

forms with back vowels (i.e., 
4.36) will be altered, yielding 

the second column of 4.3a and 

4.4 a. /bu+a/ 

/bi+r/ 

b. /gro+a/ 

/ grjzl+r/ 

Now the diphthongization rule 
yielding the following: 

(2.4) will apply to these forms, 

4.5 a. /biu+a/ 

/bui+r/ 

b. /greo+a/ 

/ gr^+r/ 

c. /doe+a/ 

/ doe+r/ 

d. /spui+a/ 

/spui+r/ 

e. /skeo+ur/ 

/ skeo+s/ 

At this point, the first element of each diphthong can receive 
stress, and the second can be reduced and turned into a glide: 

4.6 a. /biw+a/ 

/buj+r/ 

b. /grew+a/ 

/ gr^+r/ 

c. /doj+a/ 

/doj+r/ 

d. /spuj+a/ 

/spuj+r/ 

e. /skew+ur/ 

/ skew+s/ 

Now recall the glide -formation rule, which was finally formu- 

lated as the schema 3.4 above 

. This rule will apply to these 

representations, inserting glides after the morpheme bound- 
aries in the forms with vowel endings, but leaving unaffected 
the forms with consonant endings: 
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4.7 a. /biw+wa/ /buj+r/ 

b. /grew+wa/ /gr^+r/ 

c. /doj+ja/ /doj+r/ 

d. /spuj+ja/ /spuj+r/ 

e. /skew+wur/ /skew+s/ 


At this point the vocalic endings in the forms that are to 
undergo Verschdrfung are preceded by geminate glides, 
while the endings that do not cause Verschdrfung are pre- 
ceded by simple glides or simple vowels. It was suggested 
above that this lengthening of glides gave rise to the corre- 
sponding processes in other languages; we could now simply 
state a rule converting long glides into consonant clusters. 

It is possible to relate this rule to another rule in Faroese, 
however, thus giving at least a partial explanation of its 
presence in the language. Faroese, like the other West 
Scandinavian languages, has a rule (or rule schema) that 
dissimilates the continuance of a sequence of consonantal 
sonorants. In various WScan dialects, these rules may 
affect some or all of such clusters as nn, rr, ll, nr, rl, con- 
verting the first element to a stop ( d ), thus yielding, in this 
case, dn, dr, dl, dr, dl. In Faroese, the rule of dissimilation 
applies without further restriction to ll, and with the restric- 
tion “after a long vowel or diphthong” to other clusters. 
This rule produces such alternations as those in 4.8: 

4.8 a. seinur [sajnUr] seinni [sajdni] ‘later’ 

‘late’; 

b. morgun [morgUn] morni [modni] ‘morning’ 
‘morning’; (dat. sg.) 


While the exact structural description for this rule is not 
clear, the structural change carried out by it is stated as 
follows: 


4.9 


[+son] 


[”-sonl,r 1 T+son 

L-contJ' L+consJ [_+cons_ 
(with further restrictions) 


Let us assume that this process, whatever its precise state- 
ment, was generalized at some point in Faroese to apply not 
simply to sequences of [+cons] sonorants, but also to all 
sequences of [-syllabic] ones that agree in the feature [icons]; 
that is, to glides as well as to liquids and nasals. The effect 
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of this process on geminate glides will be to turn the first 
elements of jj and ww into the feature complexes below: 


-syll 

6. 

-syll 

-son 


-son 

+cons 


+cons 

-cont 


-cont 

+high 

/w/ - 

+high 

-back 


+back 

+voi 


+voi 

. 


. 


But 4.10« is the segment g 1 (palatalized g), and 4.106 is just 
g. Thus, the result of applying the rule 4.9 to the forms 
in 4.7 will be to create the forms in 4.11: 


4.11 a. /big+wa/ /buj+r/ 

6. /greg+wa/ /grrf+r/ 

c. /dogi+ja/ /doj+r/ 

d. /spugx+ja/ /spuj+r/ 

e. /skeg+wur/ /skew+s/ 


Before a front vowel or glide, velars are palatalized to [J] 
and [£] by a rule that is necessary to produce the following: 

4.12 a. stingur [stlrjgUr] ‘pain’; stingi [stlnji] ‘pain’ 

(dat. sg.) 

6. liggja [llja] ‘to lie’; underlying /ligg+j+a/; 

cf. 3 sg. liggur [llggUr] 

This palatalization rule will affect the first columns of 4.11c 
and 4.11c?, yielding 4.13: 

4.13 c. /doj+ja/ /doj+r/ 

d. /spuj+ja/ / spuj+r/ 

Recall the suggestion that the quality of the first elements 
of 6 and u was produced by a rounding rule applying before 
rounded vowels (in some dialects, only before high rounded 

ones) or glides. If this rule applies to the forms produced 

up to this point, we will have an explanation for the lack of 
rounding in forms like grogva and hugva, since the segment 
following the vowel will be a g, not a rounded vowel. In 
addition, the rule converting w into v (referred to above) 
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must apply to the clusters of g+w in 4.11a, 4.116, and 4. lie 
(this last rule applies anywhere except after a [+high] vowel). 
After these rules have applied, together with the rules for 
obtaining the phonetic interpretations of vowels, we will 
obtain the correct phonetic outputs: 


4.14 a. [blgva] 

b. [grsgva] 

c. [doja] 

d. [spU]a] 

e. [skegvUr] 


[bujr ] 

[gro:r] 

[dojr] 

[spujr] 

[skews], [skows], or [skows] 


Thus, all the rules that are necessary to account for the 
Verscharfung alternation can be shown to be independently 
motivated in the language if the most natural assumptions 
are made about the shapes of the underlying forms. In posi- 
tions other than before vocalic endings, Verscharfung, if it 
occurs, can also be shown to follow from the rest of the 
grammar. For instance, in a form like hoyggj [hoj], where 
the Verscharfung appears in final position, it again results 
from the dissimilation of a geminate glide by rule 4.9; in this 
case, the first element of the geminate is from the diphthong 
oy, and the second element represents the effect of a rule 
that converts final g to j after a high front vowel or glide (a 
rule that is independently needed in the grammar). The 
presence of this underlying g is shown by forms like the 
genitive [hojks], the g appearing as k before the ending /-s/. 

There are other instances in which the Verscharfung is 
apparently unexplained. One instance is the word brugv 
‘bridge.’ In accounting for the second element of the geminate 
glide that gives rise to the gv cluster, we can make use of 
an explanation that is required to explain another set of 
apparently unmotivated glides. In certain forms, the glide v 
appears after a nonhigh vowel and before another nonhigh 
vowel, a position in which it could not have arisen regularly 
by the operation of the glide -epenthesis rule (3.4): 

4.15 a. eetSa [aeava] ‘eider duck’; eetSu [seavu] ‘eider duck’ 
(oblique cases) 

b. r/tSa [ro:va] ‘speech’; rfitSu [rovu] ‘speech’ 
(oblique cases) 


In these cases, the glide that is present in the oblique-case 
forms has evidently been reanalyzed as part of the root; 
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the stems in 4.15 are taken to be /aw/ and /r^w/, respec- 
tively. If the same reanalysis affects brugv (in whose other 
forms, such as the plural brugvar, a glide is present regu- 
larly by 3.4), this stem will then be taken as /brfiw/, which 
will account for the final Verscharfung. Besides the form 
classes just discussed, there remain only a few instances of 
unexplained Verscharfung , mostly in the form of consciously 
preserved archaic doublets (cf. Roe, 1965, for details). 


5. Some Apparent Exceptions 

Let us now turn to a large class of forms in which 
Verscharfung does not occur, although we would expect to 
find it on the basis of the rules discussed so far, if the under- 
lying form that is apparently motivated by the phonetic form 
is taken as basic. In these forms, the conditions apparently 
exist for the creation of the geminate glides that give rise 
to the Verscharfung clusters. The forms contain phonetically 
long glides, but for some reason these long glides do not 
dissimilate to form the consonant clusters. 


5.1 a. viga 

b. jugur 

c. stga 

d. bliftur 

e . tyfra 


[vujja] ‘dedicate’ 

[juwwUr] ‘udder’ 

[sujja] ‘lower’ 

[blujjUr] ‘friendly’ 

[tujja] ‘translate’ 


Unless some basis can be found for the lack of dissimilation 
of these glides, we will be left with a large class of forms that 
must be marked, ad hoc, in the lexicon to indicate that the 
rule does not apply. Such an arbitrary subcategorization of 
the lexicon is to be avoided if at all possible. One explanation 
might be that the long glides have not yet been created at the 
point rule 4.9 applies or that some other segment still 
separates them at this point, a segment that is (presumably) 
deleted later . 

From the forms 5.1a, 5.16, and 5.1c, an immediate ex- 
planation of the latter sort is available. These forms have 
a g between the two vowels in the underlying form. Inter- 
vocalic g is deleted in all positions in Faroese. Consider 
some other forms in which these segments are deleted: 


5.2 a. <f>ga [o:a] ‘increase’ 

6. siga [sija] ‘say’ 

c. fagur [fasavUr] ‘beautiful’ 
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The presence of g in the underlying forms of 5.1a-c and 5.2 
is demonstrated by the appearance of this segment in other 
forms of the words, where the g is no longer intervocalic: 


a. vigdi 

[vujgdi] 

‘dedicated’ 

b. jugs 

[jiiwks] 

‘udder’ (gen. sg. 

c. sigdi 

[sujgdi] 

‘lowered’ 

d. <f>gdi 

[ogdi] 

‘increased’ 

e. sagdi 

[sagdi] 

‘said’ 

f. fagran 

[fagran] 

‘beautiful’ 


(acc. masc. sg.) 

These forms show that we need a rule to delete intervocalic g. 
If this rule is required to apply after 4.9, it will follow that 
the forms in 5.1a-c will not show dissimilation, since the 
segment g will still intervene at the point this rule applies. 

The other forms in 5.1 in which dissimilation is absent 
(5. Id-/) are ones with an 5 in the orthography, in a position 
separating two vowels. The presence in the orthography of 
such a segment is, of course, no evidence for much of 
anything, but the forms in 5.1 had a phonetic [tS] in this 
position in Old Norse. Historically, [tS] merged with [y] 
(the phonetic shape of intervocalic g), and both later dis- 
appeared. This disappearance is not, however, of demon- 
strably greater age than the Vers char fling. In any case, 
it is by no means implausible that, even though they have 
disappeared from the surface forms, these segments left 
traces in the synchronic grammars of later stages of the 
language, due to the effect their presence may have had on 
other phonetic processes. In this case, the effect might 
remain in the abstract representations of the grammar. 

A segment does show up in the position of the orthographic 
3 in other forms of the same words that fail to show dissimi- 
lation. In weak verbs, for example, forms with 3 show an 
intrusive d before the d of the preterite, while other forms 
have only a single d\ 

5.4 a. stritSa [strujja] ‘struggle’; striddi [strujddi] (pret.) 
b. tySa [tujja] ‘translate’; tyddi [tujddi] (pret.) 

Similarly, adjectives of the type that fail to show dissimilation 
before the ending -ur of the nom. masc. sg. show an extra t 
before the t of the nom. neut. sg.: 
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5.5 4 a. blitsur [blujjUr] ‘friendly’ (masc.); 

blitt [bluj h t] (neut.) 

b. frotSur [frowwUr] ‘wise’ (masc.); 

frott [frow h t] (neut.) 

c. pruftur [pruwwUr] ‘handsome’ (masc.); 

prutt [pruw h t] (neut.) 

In other similar adjectives, the position of iS is occupied by d 
before a following n if syncope applies before a vocalic 
ending: 

5.6 a. hetSin [hajjln] ‘heathen’; heidnan [hajdnan] (acc.) 
b. soSin [so: jin] ‘cooked’; sodnan [sodnan] (acc.) 

On the basis of these facts, one might be tempted to set up an 
underlying dental in the position occupied by 6 in the orthog- 
raphy and mark it to be deleted later. Other facts, however, 
argue that the position of the tS is not always occupied by a 
dental: 

5.7 a. tratSur [troavUr] ‘thread’; tralSri [traeagri] (dat.) 

b. vetSur [ve:vUr] ‘weather’; vefiri [vegri] (dat.) 

c. sutSur [suwUr] ‘south’ ; syfiri [slgri] 

‘more southerly’ 

These forms seem to require a velar in the position of the 5. 
We can now ask whether there are in fact two such dis- 
appearing segments, one a dental and one a velar, or whether 
they should both be represented in the same way. 

On the basis of the facts in 5.7, we might say that if one 
or the other is to be chosen as the underlying representation, 
it should be the velar. All positions in which the segment in 
question appears as a dental are before another dental, and 
it would not be implausible to have an underlying velar 
assimilated to the position of a following dental. There are, 
in fact, forms in which an overt velar is manifested in similar 
positions as a dental: 

5.8 a. draga [drse:a] ‘drag’; drignan [drldnan] 

(acc. masc. sg. p.p.) 

b. mga [nujja] ‘sink down’; nignan [nldnan] 

(acc. masc. sg. p.p.) 

4 The geminate t is realized as preaspirated in many dialects, thus 
remaining distinct from single t. 
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Here a g is assimilated to a following n as d t just as would be 
required for 5.6. Only some g’s are assimilated, however, 
and it would be a mistake to represent all the segments we 
are concerned with as g. We might represent all of the 
“missing segments” as [y], the spirant corresponding to g. 

There are other facts, however, that argue that at least 
some of the missing segments be represented as dentals. 
Thus, in the ablaut system, the second class of strong verbs 
consists of forms showing a stem vowel 6 or ii. These vowels 
are distributed as follows: 6 before dentals and before &, 
and ii elsewhere : 

5.9 a. njosa ‘sneeze’; njota ‘enjoy’; hj&Sa ‘offer’ 
h. krupa ‘creep’; fiika ‘rush’; flugva ‘fly’ 

In order to maintain this generalization, we will have to 
represent at least these S’s as dentals. 

In fact, the only forms for which such a representation 
would be ill advised would be the very rare set in 5.7, where 
there is no basis for the conversion of an underlying tS into g 
before r. But there are few forms in this class, and there 
do not appear to be any for which it would not be perfectly 
possible to represent the segment in the position of orth- 
ographic & as g. Thus, these forms have no real bearing 
on the question of the feature composition of the other 5’s, 
and we should follow the most natural course and represent 
these latter as dentals. Since t and d already appear in 
underlying representations, the logical candidate is the corre- 
sponding spirant [Sr]. We will then require a rule of spirant 
deletion: 

5.10 5 - +obst 

+cont — 0 
_+voi _ 

Rule 5.10 will eliminate the segment 5 from phonetic repre- 
sentations, after allowing it to influence other processes. 
One of its effects will be to be converted to d or t in the 
environments 5.4, 5.5, and 5.6; another will be to block the 

5 Probably, this rule can be used to account for the deletion of inter- 
vocalic g at the same time; it would be extremely reasonable to have 
g go to y in this position, in which case the segments to be deleted would 
be the only voiced spirants in the language. Other apparent voiced 
spirants (in particular, v) are the result of late rules converting w into v, 
as described above, and /into v in intervocalic position. 
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dissimilation rule in 5.1 d-f. None of the arguments given 
above on the feature composition of the segment are in any 
way relevant to the question of its existence, of course, which 
is adequately shown by the forms cited. 

The forms 5 .ld-f and other similar forms to which 
dissimilation does not apply are explained by the presence 
of intervocalic g or Sr in the representations at the point 
at which rule 4.9 should apply. In order for this explanation 
to have any force, however, it is necessary to include the 
requirement that the dissimilation rule not apply after the 
deletion rule (s). We have already seen that the dissimilation 
rule must apply after the glide-epenthesis rule (3.4), since 
this rule provides the long glides that are to be dissimilated. 
Observe, however, that the rule of glide epenthesis must 
follow the rule of spirant deletion, since the deletion of the 
spirant results in the insertion of a glide, as shown in the 
forms of 5.1. We have thus the following ordering relations: 

5.11 a. dissimilation precedes spirant deletion (a 
marked order) 

b. glide epenthesis precedes dissimilation (an 
unmarked order) 

c. spirant deletion precedes glide epenthesis (an 
unmarked order) 

This situation clearly represents a paradox in terms of 
generally accepted notions about the character of the ordering 
relation between rules. In particular, it violates the require- 
ment of transitivity, according to which if A precedes B, and 
B precedes C, then A must precede C. In Anderson (1969), 
however, it was argued that this requirement (among others) 
is not correct and that the notion of linearly ordered phono- 
logical rules must be replaced with a theory of local ordering. 
In such a theory, rule orderings are given as statements 
about pairs of rules (which may or may not be consistent 
with an arrangement into a single linear list); markedness 
considerations (in the sense of Kiparsky, 1968) are allowed 
to play a role in these statements, with only marked orderings 
(and unpredictable ones) appearing explicitly in the grammar. 
When an ordering is unmarked, it need not be stated. In 
this theory, only the statement of 5.11a need appear in the 
grammar of Faroese; the other orderings, being unmarked, 
follow as a natural consequence of the theory. 
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It has been suggested 6 that the paradox of 5.11 can be 
avoided if, instead of claiming as we do here that the glides 
in 5.1 are the result of the normal glide-insertion rule 3.4 
and that this rule can apply after the spirant deletion, we 
reformulate the spirant-deletion rule so as to convert the 
spirants into glides, rather than deleting them. There are 
several points against this proposal. First, it would require 
rule 3.4 to be completely restated, since it is the entire 
complex of facts captured by that rule that determines which 
glide is to be inserted. Thus, exactly parallel to 3.4, we 
would need another rule 

+son 

-cons ["-cons - 

-syll % +high + [-cons] 

+high [_aback_ 

_ffback^ 

whose operation exactly duplicates that of 3.4, without being 
collapsible with it, because at least dissimilation must 
intervene between the two. Second, the rules of glide epen- 
thesis and spirant deletion are necessary parts of the gram- 
mar in any case. That is, the segment ?5 must appear in 
underlying representations, although it does not appear in 
phonetic representations; in forms like those shown above, 
where it is not converted into something else and where no 
glide appears (because both surrounding vowels are [-high]), 
it must still be deleted. Thus, rule 5.10 must appear anyway; 
the solution proposed— a rule like 5.12— would implicitly claim 
that the glides in the forms in 5.1 are a result of the presence 
of the spirant, not of the juxtaposition of the vowels. That is, 
under the most natural application of the rules, the spirants 
in these forms would be deleted anyway, and the resulting 
juxtapositions of vowels should lead to the insertion of glides. 
Rule 5.12 claims that this glide insertion is a purely acci- 
dental fact. Third, at least some of the segments that rule 
5.12 must turn into glides are velars. There are already 
rules in the grammar that turn velars into glides, but these 
are unlike 5.12 in that they are only sensitive to a preceding 

6 Independently by Arthur Schwartz and Morris Halle (personal com- 
munications). Incidentally, the plausibility of such a solution is not 
great, since a direct relation between a dental spirant and a glide is 
rather far-fetched. 
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front vowel. Thus, the existing evidence shows that in 
Faroese such a process is not as general as 5.12 would claim. 
Another rule that affects velars, and that is sensitive to both 
front and back vowels, is the velar -fronting rule (part of 
the palatalization process described above); this rule is 
also sensitive to both preceding and following vowels, but in 
this case the following vowel takes precedence rather than 
the preceding vowel, as in 3.4 and its Siamese twin 5.12. 
These last two arguments merely suggest, of course, that 
such a process as that hypothesized in 5.12 would be counter 
to the “drift” of Faroese (in something like Sapir’s sense), 
but the other objections, concerning the superfluity and lack of 
generality of a grammar incorporating 5.12, are sufficient 
to argue against its existence. In any event, 5.12 has as its 
only real motivation the avoidance of an ordering condition 
that, on the assumptions adopted in Anderson (1969), is 
perfectly natural. 
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On the Abstractness of Phonology: 
Maltese £ 
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The University of Texas at Austin 


1. Introduction 

Apart from questions of morpheme structure, the work of the 
phonologist commences with an attempt to account for pho- 
netic alternations. The postulation of underlying phonological 
representations, along with rules that relate the underlying 
representations with their phonetic manifestations, is a result 
of the concern to account for phonetic alternations in a mean- 
ingful and insightful way. Considerations of rationality dictate 
that, all other things being equal, one of the n alternating 
phonetic forms will be chosen as the underlying source from 
which all other alternating phonetic forms are to be derived. 
Usually, evidence internal to the language in question decides 
which phonetic form is to be favored as basic. The evidence 
may involve economy and generalization in the statement of 
phonological rules, morphological generality, and the like. It 
sometimes happens, however, that these considerations make 
it necessary to postulate an underlying representation that 


note: I wish to thank Noam Chomsky, Joseph Emonds, Morris Halle, 
Paul Kiparsky, and John Robert Ross for comments on a preliminary 
version of this paper written in 1969. Some of the research that went into 
this paper was carried out in Malta and was made possible by a grant 
from the National Science Foundation (NSF Grant GS-2468). My greatest 
debt is to Alfred Cauchi whose dialect is described herein. I would also 
like to thank Bill and Rose Tabone for first introducing me to the spoken 
language . 
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deviates from the n phonetic alternations in that this repre- 
sentation does not appear in the superficial representations 
of the language. 

In the past, generative phonologists have not hesitated to 
set up abstract segments in the underlying representations of 
natural languages. More recently, however, this step in the 
direction of abstractness has been criticized. In a recent 
paper, Kiparsky has illustrated a situation in Sanskrit: he 
pointed to two possible solutions to the data, one abstract, the 
other not, and ultimately opted for the less abstract approach. 
In the Sanskrit case, k alternates with £, the c occurring 
before phonetic a. However, there are instances of k that 
occur before a as phonetic k. A plausible approach to the 
problem of accounting for the k ~ c alternation is as follows: 
Set up an underlying e for all those a’s before which phonetic 
c (which alternates with k) occurs. The k ~ c alternation is 
accounted for by assuming underlying k along with a rule 
turning k to c before e. A later rule will switch all e’s to a 
independent of context, since no examples of phonetic e exist 
in the language. Thus, the distribution of phonetic segments 
is accounted for by such derivations as those listed below. 

(1) a. ke — ce — ca 
b. ka - ka — ka 

The rule converting all instances of e to a regardless of con- 
text is a case of what Kiparsky terms “absolute neutraliza- 
tion.” He wishes to deny the validity of this type of solution, 
choosing instead to represent all instances of phonetic a rele- 
vant to this discussion as underlying a. He accounts for the 
k ~ c alternation by postulating the following rule of palatali- 
zation: 

(2) k - c / a 

Those k’s which do not palatalize are treated as exceptions to 
rule (2), that is, they are assigned the diacritic feature 
[-Rule k — c / _a]. 

Kiparsky’s is the first serious attempt to constrain the 
abstractness of phonological systems, and, as such, it must be 
examined closely. In the following pages I shall present a set 
of data from Maltese, a dialect of Arabic spoken on the Mal- 
tese archipelago, for which the rule-feature approach will 
lead to a number of undesirable consequences. These data 
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dictate the postulation of a phonological segment that never 
shows up phonetically, which in turn gives rise to a case of 
absolute neutralization. For this reason, it seems that the 
Maltese case will have to be given some deliberation by those 
wishing to constrain underlying phonological systems. 

2. Some Rules of Maltese 

Stress in Maltese is in the great majority of cases 
straightforward and simple. The following examples will 
serve to introduce the stress system of this language: 1 

(3) Mtaf ‘he grabbed’ beza ' ‘he spit’ 

hatf+et ‘she grabbed’ bdz'+et ‘she spit’ 

htaf+t ‘I grabbed’ bza'+t ‘I spit’ 

These forms may be generalized by assuming hataf and beza' 


Phonetic symbols that may not be familiar to the casual reader 
include the following: 

h = voiceless pharyngeal spirant 
S = voiced pharyngeal spirant 
' = glottal stop 

The following distinctive feature abbreviations will be employed: 

son = sonorant str = stress lo = low 

cns = consonant cor = coronal vd = voiced 

seg = segment bk = back 


The usual notational conventions of generative phonology are utilized 
throughout, e.g., C 0 signifies any number of consonants, # stands for word 
boundary, etc. See Chomsky and Halle (1968) for explication of these and 
other conventions used in this paper. Some phonetic detail is omitted 
from the phonetic citations given in this work. One such detail is that 
brought about by the following rule: 


voicing assimilation: [-son]* 



By this rule, ni+ktb+u becomes ni+gdb+u, ni+zfen becomes ni+sfen, 
etc., cf. (26). Word-final obstruents are also devoiced in Maltese. If 
the word boundary is specified as [-vd], Voicing Assimilation will also 
handle this situation. Thus, kiteb becomes kitep, hadd becomes hatt, etc. 
In this work, the morpheme boundary is often included in the surface 
citation, in order to aid the reader in identifying the relevant mor- 
phemes. Obviously this boundary has no phonetic reflex whatsoever. 
Other deviations from strict phonetic citations will be noted as they 
arise. 
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to be the underlying stems, followed by the person markers 
0 ‘he,’ et ‘she,’ andf ‘I.’ The following rule is needed to ac- 
count for the actual phonetic distribution of the vowels of these 
forms: 



This rule will convert first person hataf+t and beza'+t into 
htaf+t and bzci'+t as desired. Because examples of the type 
sena ‘year,’ jobon ‘cheese,’ and m'sa ‘women’ are commonly 
encountered in the language, it is possible to conclude that 
only unstressed vowels are elided by Apocope. This restric- 
tion accounts for the third person masculine forms of (3), 
hataf and beza'. Since hatf+et and bez'+et derive from 
liataf+et and beza'+et and since the assignment of stress pre- 
cedes the rule of Apocope, it follows that these third person 
feminine forms should receive stress on the antepenultimate 
syllable. Thus, it is now possible to state the stress rule. 

(5) STRESS ASSIGNMENT: V— >[+Str]/ C 0 ( (VC)VC £)#] 

This schema abbreviates the following disjunctively ordered 
rules: 2 

(6) (a) V - [+str J / C 0 VCVC£ #] 

(b) V - [+str] / C 0 VCj #] 

(c) V -» [+str] / Co#] 

The forms listed in (3) will be generated according to the fol- 
lowing derivations: 


(7) 







hataf 

hataf+et 

hataf+t 

beza' 

beza'+et 

beza'+t 


— 

hataf+et 

- 

- 

beza'+et 

- 

/ Cq \ o STRESS 

« ASSIGNMENT 

hataf 

- 

- 

beza' 

- 

- 

/cu\ o STRESS 

61 ASSIGNMENT 

- 

- 

hataf+t 

- 

- 

beza'+t 

(6c) & STRESS 
v 7 ASSIGNMENT 

— 

hatf+et 

htaf+t 

— 

bez'+et 

bza'+t 

(4) APOCOPE 

hataf 

hatf+et 

htaf+t 

beza' 

bez'+et 

bza'+t 



Rule (5) accounts for the stress patterns of these and many 
other forms in the language. For example, additional mor- 


2 See Chomsky (1967) and Chomsky and Halle (1968) for a discussion of 
disjunctive ordering. 
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phemes may be suffixed to the first person forms listed in (3), 
in which case more complex words result, such as 
ma htaf+t+ik+s ‘I did not grab you,’ andma bza'+t+l+ik+s ‘I did 
not spit to you,’ where ik = ‘you,’ l = ‘to,’ and s = ‘not.’ (The 
particle ma, also meaning ‘not,’ is not part of the word.) 
Stress is correctly assigned to these more complex words by 
the rule of Stress Assignment. 

Besides the stress patterns found in (3), the following are 
of importance for the correct formulation of the stress rule in 
Maltese: 

(8) sultan ‘king’ ’ares ‘sour’ 

’ attus^ ‘cat’ hdura ‘greenness* 

hayyat ‘tailor’ kmamar ‘rooms’ 

If the long vowels of these examples are represented as se- 
quences of two identical morae at a more abstract level, and 
if a low-level rule operates to distribute stress across such 
sequences as well as to lengthen them, then the stress pat- 
terns of these examples are also predicted by (5). 

(9) sultaan ’attuus liayyaat ’ aares hduura kmaamar 
sultaan ’ atthus hayyaat ’aares hduura kmaamar 

STRESS ASSIGNMENT 

sultan ’attus hayyat ’ ares hdura kmamar 

low-level rule(s) 

In what follows, this low-level rule(s) will be omitted alto- 
gether, since it plays no crucial role in the arguments that 
are advanced. Long vowels will simply be entered as vowel 
clusters in the phonetic representations of words. 

There is more to be said about the third person feminine 
singular pronoun suffix et found in hatf+et and bez'+et. Under 
stress this suffix is it, compare hatf+it+kom ‘she grabbed you 
(pi.)’ and bez'+it+l+ek ‘she spit to you.’ The same e ~ i alter- 
nation can be found in such forms as kiteb ‘he wrote,’ versus 
ktib+t ‘I wrote,’ where the stem vowel e shows up as i under 
stress. The usual interpretation of this alternation is that e 
is the underlying vowel, which becomes i under stress. 3 It is 


3 This possibility is usually adopted in the standard Maltese grammars: 
for example, Sutcliffe remarks, “a short unaccented e on receiving the 
accent generally changes to i . . or Aquilina’s comment, “Unstressed 
vowel e in verbs becomes i when the accent falls on it.” 
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equally plausible, however, to assume that i is the underlying 
segment and that it becomes e by the following rule: 

(10) VOWEL REDUCTION: i-e/VC 0 __ 

There is some evidence that suggests that this approach is 
correct. First, there are many instances of stressed e in the 
language: sena ‘year,’ beza' ‘he spit,’ cited above, mess ‘he 
touched/ sehet ‘he cursed/ t+kellem ‘he spoke/ and te+hles 
‘you free.’ If the change were from e to i, these stressed e’s 
should also be expected to become i. Second, there are no 
examples of the sequence VC 0 i in the language. This gap in 
patterning is automatically explained by rule (10). Third, the 
feminine ending shows up not as et but as it in such forms as 
ma liatf+it+kom+s ‘she did not grab you (pi.)/ and ma 
ktib+t+uu+s ‘I did not write it/ where the stress actually falls 
on a syllable following the relevant vowel. The evidence, thus, 
indicates that the change is from i to e and not from e to i. 
Accordingly, such examples as hatf+et and kiteb will possess 
the more basic f-grade vowel in underlying representations. 
The derivations are shown below: 

(11) hataf+it kitib 

hataf+it kitib stress assignment 

hatf+it — apocope 

hatf+et kiteb vowel reduction 

The rule of Apocope feeds the rule of Vowel Reduction, that 
is, it sets up the proper environment for the application of 
this rule. Hence, from the derivation of hatf+et, it is possible 
to conclude that Vowel Reduction follows Apocope. It is ob- 
vious from the statement of Vowel Reduction itself that this 
rule must follow Stress Assignment. 

Feminine it alternates with et, but it also shows up as 
phonetic ot. Compare the following paradigm with those of 
(3): 

(12) korob ‘he groaned’ 

korb+ot ‘she groaned’ 
krob+t ‘I groaned’ 

These forms may be generated by derivations analogous to 
those utilized in generating the citations of (3), that is, by 
steps similar to those of (7). Thus, the underlying stem will 
be korob. The third person masculine form is trivially gen- 
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erated by the application of a single rule, the rule of Stress 
Assignment. First person krob+t derives from korob+t by 
Stress Assignment and Apocope. However, if it is the under- 
lying third person feminine singular subject pronoun, then 
‘she groaned’ is expected to emerge as korb+et instead of the 
actually occurring form korb+ot. Apparently an additional 
rule of Maltese effects the change required to generate the 
latter form. This rule may be stated as (13). 

(13) VOWEL HARMONY: i — O / OC 0 

By invoking this new rule, k'orb+ot may be correctly derived 
from underlying korob+it. 

(14) korob+it 

korob+it stress assignment 

korob+ot VOWEL HARMONY 

korb+ot apocope 

Notice that Vowel Reduction does not figure in this derivation 
in any way. In other words, Vowel Harmony must precede 
Vowel Reduction if rule (13) is to apply. (Of course (13) could 
be restated to allow for the change of e to o, in which case the 
opposite ordering would be possible.) However, no argument 
has yet been advanced to prove that Vowel Harmony precedes 
Apocope. At present either order will produce the correct 
results. 

The operation of Vowel Reduction and Vowel Harmony may 
be further exemplified by the second person singular object 
pronoun suffix. The examples ma htaf+t+ik+ 5 ‘I did not grab 
you’ and ma bza'+t+l+'ik+s ‘I did not spit to you,’ in which this 
suffix shows up as ik, have already been cited in the earlier 
discussion. This morpheme also shows up as ek in such 
forms as htaf+t+ek ‘I grabbed you’ and bza'+t+l+ek ‘I spit to 
you,’ as predicted by Vowel Reduction. The suffix ap- 
pears as phonetic ok in such examples as krob+t+l+ok ‘I 
groaned to you,’ as predicted by Vowel Harmony. 4 

Rule (13) is an assimilatory process that propagates from 
left to right. A similar rule seems to operate in the opposite 

4 The idea that o is the underlying vowel in the case of second person 
singular ok is certainly mistaken, as ok has a limited distribution com- 
pared to ek (or ik), the latter of which shows up after i, a, or u, followed 
by possible consonants. A rule turning o to t after i, a, or u followed 
by C 0 would be highly improbable . 
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direction. The motivation for this rule becomes evident when 
it is noted that the imperfective stem is typically marked for 
person by prefixes of the shape Ci. For example, the first 


and second person subject pronoun prefixes ni 
may be observed in the following citations: 

‘I’ and ti ‘you’ 

(15) 

I 


II 

ni+msah 

‘I wipe’ 

ni+kteb 

‘I write’ 

ti+msah 

‘you wipe’ 

ti+kteb 

‘you write’ 

ni+sbah 

‘I resemble’ 

m+nzel 

‘I descend’ 

ti+sbah 

‘you resemble’ 

ti+nzel 

‘you descend’ 

nt+sha ' 

‘I smash’ 

ni+zfen 

‘I dance’ 

ti+sha' 

‘you smash’ 

ti+zfen 

‘you dance’ 

ni+frah 

‘I rejoice’ 

ni+fres 

‘I spread’ 

tl+frah 

‘you rejoice’ 

ti+fres 

‘you spread’ 

ni+tla' 

‘I leave’ 

ni+tlef 

‘I lose’ 

ti+tla ' 

‘you leave’ 

ti+tlef 

‘you lose’ 

ni+sra ' 

‘I steal’ 

ni+dneb 

‘I sin’ 

ti+sra' 

‘you steal’ 

ti+dneb 

‘you sin’ 


All the forms listed in (15) are of the shape tiCCVC, the stem 
vowel being a in the first column and e, from i by Vowel Re- 
duction, in the second column. In all examples the first 
person prefix shows up as ni, and the second person prefix, 
as ti. Consider the following sets of imperfective forms: 


(16) 

I 


II 

no+bzo' 

‘I spit’ 

ni+drob 

‘I wound’ 

to+bzo' 

‘you spit’ 

ti+drob 

‘you wound’ 

no+fto' 

‘I unstitch’ 

ni+dhol 

‘I enter’ 

to+fto' 

‘you unstitch’ 

ti+dhol 

‘you enter’ 

nd+krob 

‘I groan’ 

nl+tlob 

‘I pray’ 

td+krob 

‘you groan’ 

tU-tlob 

‘you pray’ 

no+hlom 

‘I dream’ 

ni+skot 

‘I become silent’ 

to+hlom 

‘you dream’ 

ti+skot 

‘you become silent’ 

no+'tol 

‘I kill’ 

nU-shon 

‘I become hot’ 

to+'tol 

‘you kill’ 

tU-shon 

‘you become hot’ 

no+m$ot 

‘I comb’ 

ni+zlo ' 

‘I slip’ 

to+mSot 

‘you comb’ 

ti+zlo ' 

‘you slip’ 
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no+rbot 

T tie* 

ni+zboh 

‘I paint’ 

to+rbot 

‘you tie’ 

ti+zboh 

‘you paint’ 

no+nfo ' 

‘I spend’ 

ni+zbor 

‘I prune’ 

to+nfo ' 

‘you spend’ 

ti+zbor 

‘you prune’ 

nb+l'ot 

‘I hit’ 

ni+Jbor 

‘I pick up’ 

to+Vot 

‘you hit’ 

ti+jbor 

‘you pick up : 

nb+' mos 

‘I kick’ 

nWSrob 

‘I drink’ 

td+'mos 

‘you kick’ 

tWSrob 

‘you drink’ 


The prefixes show up as no and to in the examples listed 
under column I of (16), but remain ni and ti in the examples of 
column II. The o of prefixal no and to can be accounted for by 
a rule that assimilates the i of basic ni and ti to the vowel of 
the stem, which is also o in these examples. However, note 
carefully that the initial consonant of the stem is relevant to 
this process, for the quality of the consonants in the examples 
of column I, where the prefixal vowel is altered, invariably 
differs from that of the corresponding consonants of the 
examples of column II. The initial stem consonant of the 
column I forms is either [-cor] or [+son]. The corresponding 
consonant of the column II forms is invariably [+cor]. There- 
fore, the regressive vowel harmony rule may be stated as 
follows: 5 


(17) 



C 0 o 


By this rule, ti+bzo' will become to+bzo ' , ti+fylom will become 
to+hlom, ti+rbot will become to+rbot, and so on. However, 
ti+drob, ti+skot, ti+jbor, etc. will not be affected. 

Like rule (13), (17) is a rule of vowel harmony. In both 
cases the vowel i is assimilated to the vowel o. Thus, it 
would be desirable if both cases could be reduced to one. It is 
in fact possible to collapse the two rules into one. 6 


5 The glottal stop is assumed to be [+cns] contrary to Chomsky and 
Halle (1968). 

fi It is possible to replace (17) by (i). 

(i) i -> o/—C 0 o 

This decision entails an additional rule that switches o back to i before 
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(18) 


vowel harmony: 




(a) 

(b) 


For facility of reference, in the following discussion (18a) will 
be called Progressive Vowel Harmony, and (18b) Regressive 
Vowel Harmony. To return to the point raised in conjunction 
with derivation (14), that is, the ordering of Vowel Harmony 
before Apocope, it is now possible to show that this ordering 
is necessary. Suppose the second person object pronoun ik is 
suffixed to such forms as those of (16)11. This process would 
give underlying representations like ni+zboh+ik and ni+Jbor+ik. 
Notice that the stem-vowel o is in a position to be elided by 
Apocope and that the i of the suffix is in a position to be 
changed to o by Progressive Vowel Harmony. If the stem- 
vowel is first elided by Apocope, the vowel of the suffix is no 
longer in a position to undergo Vowel Harmony. That is, once 
the underlying representations become ni+zbh+ik and 
ni+fbr+ik, Vowel Harmony ceases to be applicable. If these 
were the actual phonetic representations, the ordering 
Apocope-Vowel Harmony would be motivated. However, the 
correct superficial representations are ni+zbh+ok ‘I paint you’ 
and ni+Jbr+ok ‘I pick you up,’ proving that Vowel Harmony 
precedes Apocope. That is, the derivation of these forms 
must run as follows: 


[+cor] obstruents followed by at least one consonant. This rule is re- 
corded as (ii). 

» 

The explanation for the morpheme boundary and the extra consonant 
in (ii) would take us too far afield. It suffices to point out that (i) and (ii) 
give rise to the following derivations: 

(iii) ti+drob ti+Jbor ti+bzo' ti+hlom 

to+drob to+jbor to+bzo' to+hlom (i) 

ti+drob ti+Jbor — — (ii) 

If this possibility is adopted, (i) may be then collapsed with (13) by a 
further convention of generative phonology, the adjacency convention; 
cf. Bach (1968) and Anderson (1969). For a discussion of this possibility 
in another context, see Brame (to appear a). 
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(19) ni+zboh+ik ni+Jbor+ik 

ni+zboh+ik ni+Jbor+ik stress assignment 

ni+zboh+ok m+Jbor+ok progressive vowel harmony 

ni+zbh+ok ni+Jbr+ok apocope 

By a similar argument, it is possible to show that Regressive 
Vowel Harmony precedes Apocope as well. This time the 
masculine singular object pronoun u 1 may be suffixed to the 
examples of (16)1, which gives such underlying representa- 
tions as ni+'tol+u, ni+rbot+u, and ni+l'ot+u. If Apocope applies 
before Regressive Vowel Harmony, basic ni, the first person 
prefix, is expected to surface as ni. That is, one expects 
ni+'tl+u, ni+rbt+u, and ni+l't+u to emerge as the phonetic 
representations. However, the prefix shows up not as ni, but 
as no\ no+'tl+u ‘I kill him,’ no+rbt+u ‘I tie him,’ and no+l't+u 
‘I hit him.’ These examples prove that Regressive Vowel 
Harmony precedes Apocope, which is illustrated in (20). 

(20) 

ni+'tol+u ni+rbot+u ni+l'ot+u 

ni+'tol+u ni+rbot+u ni+l'ot+u stress assignment 

nd+'tol+u nd+rbot+u nd+l'ot+u regressive vowel harmony 

nd+'tl+u nd+rbt+u nb+l't+u apocope 

The ordering of the two vowel harmony processes with Apo- 
cope is of course consistent with the conflation of these rules 
into a single rule. 

The subject prefixes can again be utilized to motivate a new 
rule of Maltese. This rule is needed to explain the following 
examples: 



I 


II 

na+'sam 

tCi+'sam 

‘I divide’ 

‘you divide’ 

na+'bez 

td+'bez 

‘I jump’ 

‘you jump’ 

na+'bad 

ta+'bad 

‘I seize’ 

‘you seize’ 

na+'bel 

ta+'bel 

‘I agree’ 

‘you agree’ 

m+'ta 

ta+'ta 

‘I cut’ 

‘you cut’ 

na+'leb 

ta+'leb 

‘I overturn’ 
‘you overturn’ 


7 Actually this morpheme may be more abstract in underlying repre- 
sentations, but this possibility has no bearing on the present argument. 
Cf. Brame (to appear c). 
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na+hrab 

‘I flee’ 

nh+hdem 

‘I work’ 

ta+hrab 

‘you flee’ 

th+hdem 

‘you work’ 

na+hsad 

‘I reap’ 

nh+hseb 

‘I think’ 

ta+hsad 

‘you reap’ 

td+hseb 

‘you think’ 

na+hra' 

‘I burn’ 

na+hleb 

‘I milk’ 

ta+hra' 

‘you burn’ 

ta+hleb 

‘you milk’ 


The examples listed above should be compared with those of 
(15). As in (15), the stem vowel is either a (cf. column I), or 
e (from i, cf. column II). However, the prefix of the forms 
cited in (21) shows up as Ca, not as Ci as in (15). There is an 
explanation for the appearance of prefixal na and ta in these 
verbs. Unlike the forms listed in (15), these examples all 
possess a stem beginning with a consonant articulated in the 
pharyngeal or laryngeal regions of the vocal tract. Since 
these segments, ' and h, are both produced in the posterior 
reaches of the vocal tract, it is no surprise that they should 
have an effect on the i of basic ni and ti. The change of i to a 
is a backing and lowering process. It is only natural that low 
back segments should initiate such a change. Consequently, 
the following rule may be postulated to handle this process: 


( 22 ) 


GUTTURAL ASSIMILATION: 


i - a/ 


+cns 

+bk 

+lo 


Rule (22) is essentially an assimilatory process. The vowel i 
assimilates to h and ' in lowness and backness. By this rule, 
which I shall term Guttural Assimilation, underlying ti+'sam , 
ti+'biz, ti+hrab, and so on will become ta+'sam, ta+'biz (ulti- 
mately ta+'bez ), ta+hrab. In this way, the prefixes of (21) are 
explained. It should be noted that Guttural Assimilation does 
not affect o, as proven by the fact that to+hlom ‘you dream’ 
and to+'tol ‘you kill’ (cf. (16)1) are not affected. In other 
words, the rule of Vowel Harmony precedes Guttural Assimi- 
lation. 

A further rule of Maltese will be relevant to the later 
discussion. This rule is needed to account for the first person 
forms of the following citations: 


(23) Id' at ‘he hit’ rdhos ‘it (masc.) became cheap’ 

la't+et ‘she hit’ rdhs+ot ‘it (fern.) became cheap’ 
il'at+t ‘I hit’ irh6s+t ‘I became cheap’ 
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maSat ‘he combed’ nefa' ‘he spent’ 
mast+et ‘she combed’ nef'+et ‘she spent’ 
imsat+t ‘I combed’ infa'+t ‘I spent’ 

From the earlier discussion, it is evident that the stems 
underlying these verbs are la'at, rohos , maSat, and nefa'. 
The third person masculine and feminine forms may be ac- 
counted for in the same way as were the analogous forms of 
(3) and (12); compare (7) and (14). However, the first person 
forms present a new twist. One expects underlying la'at+t, 
rohos+t, maSat+t, and nefa'+t to become l'at+t, rhds+t, mMt+t, 
and nfa'+t by Stress Assignment and Apocope. But unlike the 
earlier examples listed in (3) and (12), the first person forms 
of (23) possess an extra vowel, an initial i. This vowel is 
found preceding all analogous forms beginning with one of the 
sonorants r, l, m, or n followed by a consonant. That is, there 
is no word beginning with one of these segments followed by a 
consonant in the phonetic representations of Maltese. 8 This 
distribution of surface forms suggests that there is an epen- 
thesis rule that inserts i in the first person examples of (23), 
which would give rise to the following derivations: 

(24) 


la'at+t 

rohos+t 

ma§at+t 

nefa'+t 


la'at+t 

rohos+t 

maSat+t 

nefa'+t 

STRESS ASSIGNMENT 

l'at+t 

rhos+t 

mSat+t 

nfa'+t 

APOCOPE 

il'at+t 

irhds+t 

imSat+t 

infa'+t 

PROTHESIS 


This new rule, which I have called Prothesis, may be formu- 
lated as (25), where R is an informal abbreviation for the 
class of segments r,l,m, and n. 

(25) PROTHESIS: 0 - i /# RC 

It is obvious that Prothesis must apply after Apocope. The 
latter rule creates the environment relevant to the former. 
Moreover, Prothesis must follow Vowel Harmony, since 
irhds+t does not become orhds+t , a fact that is consistent with 


8 The constraint should be stated in terms of the phonological phrase. 
That is, the more accurate statement is that such sequences do not 
begin words that are preceded by words ending in consonants or preceded 
by a phonetic pause . This restriction entails a complication in rule (25). 
For the purposes of this paper, however, the oversimplified statement 
will do. 
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the ordering of Vowel Harmony before Apocope, as established 
earlier. 

The rule of Prothesis applies to a number of divergent 
formative types. In addition to applying to perfective verbs, 
as in (24), it applies to imperfective verb classes. One such 
class are the so-called hollow verbs. These verbs exhibit a 
high glide, either w or y, in the medial radical position. Thus, 
the underlying sequences ni+swu ' and ni+zyid are motivated by 
the fact that imperfectives are typically of this pattern— com- 
pare (15), (16), and (21), which are all of the shape CV+CCVC— 
and by such alternations as sew'+aan ‘act of driving’ and 
zeyd+a ‘excessive.’ By rules that are not germane to the 
main discussion, ni+swu' and ni+zyid become ni+suu' and 
ni+ziid. This change occurs before Stress Assignment, since 
the long vowel is stressed, whence follows Apocope. Apocope 
applies, yielding the forms n+suu ' and n+ztid, which meet the 
conditions for Prothesis. The ultimate representations, 
in+suu' ‘I drive’ and in+zlid ‘I add,’ indicate that Prothesis has 
indeed applied. An analogous situation arises in several de- 
rived verb classes. One such class is formed by doubling the 
second root of the stem. Thus, the root ' abez ‘to jump’ be- 
comes 'abbez ‘to boost’ in this derived conjugation. The 
underlying form ni+'abbez, the result of prefixation of the 
subject marker ni to the stem 'abbez, undergoes Stress As- 
signment and Apocope, yielding n+'abbez. Now Prothesis is 
again needed to account for the correct surface form 
in+'abbez. Another class of forms requiring the application of 
Prothesis is the nonderived verbal noun of the pattern CCiiC. 
(Cf. 'tiil ‘act of killing,’ htiif ‘a grabbing,’ tliib ‘act of pray- 
ing,’ etc.) If r, Z, m, or n occupies the consonant-initial posi- 
tion of this pattern, then Prothesis must be invoked, as proven 
by such examples as irbiit ‘act of tying’ and infii' ‘a paying,’ 
All these examples lend additional confirmation to the rule of 
Prothesis. 

There is another rule of some interest in Maltese. Before 
presenting the crucial examples, consider what happens when 
the plural marker u is suffixed to imperfective singulars, 
such as those listed in (15), (16), and (21). 

(26) singular plural 

I. = (15)1 

ni+msah ‘I wipe’ ni+msh+u ‘we wipe’ 

ti+msah ‘you wipe’ ti+msh+u ‘you wipe’ 
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ni+sh'+u ‘we smash’ 

ti+sha * 

‘you smash’ 

ti+sh'+u 

‘you smash’ 

II. = (15)11 

ni+kteb 

‘I write’ 

ni+ktb -\-ii 

‘we write’ 

ti+kteb 

‘you write’ 

ti+ktb+u 

‘you write’ 

ni+zfen 

‘I dance’ 

ni+zfn+u 

‘we dance’ 

ti+zfen 

‘you dance’ 

ti+zfn+u 

‘you dance’ 

m. = (i6)i 

no+bzo ' 

‘I spit’ 

no+bz'+u 

‘we spit’ 

to+bzo' 

‘you spit’ 

to+bz'+u 

‘you spit’ 

no+'tol 

‘I kill’ 

no+'tl+u 

‘we kill’ 

t6+'tol 

‘you kill’ 

to+'tl+u 

‘you kill’ 

IV. = (16)11 

ni+dhol 

‘I enter’ 

ni+dhl+u 

‘we enter’ 

ti+dhol 

‘you enter’ 

ti+dhl+u 

‘you enter’ 

ni+zbor 

‘I prune’ 

ni+zbr+u 

‘we prune’ 

ti+zbor 

‘you prune’ 

ti+zbr+u 

‘you prune’ 

V. = (21)1 

nav'sam 

‘I divide’ 

na+'sm+u 

‘we divide’ 

ta+'sam 

‘you divide’ 

ta+'sm+u 

‘you divide’ 

na+hsad 

*1 reap’ 

na+hsd+u 

‘we reap’ 

t&+hsad 

‘you reap’ 

td+hsd+u 

‘you reap’ 

VI. = (21)11 

na+'bez 

‘I jump’ 

nd+'bz+u 

‘we jump’ 

ta+'bez 

‘you jump’ 

ta+'bz-w 

‘you jump’ 

na+hdem 

‘I work’ 

na+hdmw 

‘we work’ 

ta+h.dem 

‘you work’ 

ta+hdm-w 

‘you work’ 


The examples listed in (26) exemplify the method of forming 
the plural of the imperfective nonderived conjugation. The 
plurals are formed from the singulars by suffixation of u. 
That is, the more abstract pattern CF+CCFC+w underlies the 
plurals of (26) , 9 The stem-vowel of these plurals is dropped 


9 It may be possible to generalize the perfective and imperfective 
stems at a more abstract level of analysis to the shape CVCVC, which 
would mean that these imperfectives derive from CV+CVCVC+u . The 
rule that drops the first stem- vowel, however, is not Apocope, which a 
comparison of this more abstract representation with Stress Assignment 
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by the rule of Apocope. In this way, m+msah+u becomes 
m+msh-m, no+bzo'+u becomes nb+bz'+u , and so forth. How- 
ever, there is another plural pattern corresponding to many of 
the singulars of (15), (16), and (21). This pattern is illustrated 
in the following: 

(27) singular plural 


I. 

= (15)11 
ni+ tlef 

‘I lose’ 

ni+tilf+u 

‘we lose’ 


ti+tlef 

‘you lose’ 

ti+tilf+u 

‘you lose’ 


nl+dneb 

‘I sin’ 

ni+dinb+u 

‘we sin’ 


ti+dneb 

‘you sin’ 

ti+dinb+u 

‘you sin’ 

n. 

= (16)1 
nd+krob 

‘I groan’ 

no+korb+u 

‘we groan’ 


to+krob 

‘you groan’ 

to+korb+u 

‘you groan’ 


no+'mos 

‘I kick’ 

no+'dms+u 

‘we kick’ 


top mo s 

‘you kick’ 

to+'oms+u 

‘you kick’ 

hi. 

= # (ie)n 

ni+tlob 

‘I pray’ 

ni+tolb+u 

‘we pray’ 


ti+tlob 

‘you pray’ 

ti+tolb+u 

‘you pray’ 


ni+srob 

‘I drink’ 

ni+sorb+u 

‘we drink’ 


ti+srob 

‘you drink’ 

ti+sorb+u 

‘you drink’ 

IV. 

= (21)1 

na+hrab 

‘I flee’ 

na+harb+u 

‘we flee’ 


ta+hrab 

‘you flee’ 

ta+harb+u 

‘you flee’ 


na+hra ' 

‘I burn’ 

na+har'+u 

‘we burn’ 


ta+hra' 

• 

‘you burn’ 

ta+har'+u 

‘you burn’ 

V. 

= (21)11 
na+'leb 

‘I overturn’ 

nap ttb+u 

‘we overturn’ 


ta+'leb 

‘you overturn’ 

ta+'ilb+u 

‘you overturn 1 


na+hleb 

‘I milk’ 

na+Mlb+u 

‘we milk’ 


ta+hleb 

‘you milk’ 

ta+hilb+u 

‘you milk’ 


will show. The two rules are similar but still different. The new rule 
might be stated as follows: 

(i) V - <p/V+C CV 

It applies before Stress Assignment, whereas Apocope applies after 
stress is assigned. In this paper, I shall continue to refer to the imper- 
fective stem CCVC as underlying. 
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The plurals listed in (27) differ from those of (26) in possess- 
ing a vowel in the stem itself. The plural pattern of (27) is 
CV+CVCC+u, whereas in (26) it is CV+CCC+u. Furthermore, 
the vowel that does show up in the stem of the plurals of (27) 
is the same vowel that appears in the singulars between the 
second and third radicals in underlying representations. (Re- 
call that e derives from i by Vowel Reduction.) Thus, it 
appears that the stem-vowel and the second root segment of 
these plurals have metathesized. In the examples of (26), the 
stem-vowel has simply elided. The plurals of (27) may be 
distinguished from those of (26) by the following diagnostic: 
The medial root segment of all the forms listed in (27) is 
invariably a member of the class R, that is, r, l, m, or n, 
which is never true of the medial root segment of the forms 
listed in (26). The basis for formulating a rule of metathesis 
to account for the plurals of (27) is therefore evident. The 
following rule will bring about the desired change. 

(28) METATHESIS: CRVCV - CVRCV 

By this rule, ni+tlif+u becomes ni+tilf+u, no+krob+u becomes 
no+korb+u, ni+tlob+u becomes ni+tolb+u, na+hrab+u becomes 
m+harb+u, and so on. However, ni+zfin+u , no+bzo'+u, 
ni+dhol+u, and so on will not be affected by (28), so that the 
stem vowel of these examples subsequently elides by Apocope. 
The final vowel in the environment of (28), it should be noted, 
is needed to prevent the rule from applying to the singulars 
corresponding to the plurals cited above that undergo the rule. 
Further, the initial C of this environment is needed to prevent 
Metathesis from operating on such sequences as rabat ‘he 
tied’ and nefah, ‘he blew.’ 

There is one further point to be cleared up concerning the 
operation of Metathesis. This rule clearly applies before 
Apocope. If Apocope applied first, the stem vowel of such 
examples as ni+tlob+u would be lost. If Metathesis applied 
before Apocope, however, producing, for instance, ni+tolb+u , 
the vowel of the prefix would drop by Apocope, leaving 
n+tolb+u, to which Prothesis would apply. But the prefix- 
vowel does not drop. It seems inevitable that Stress Assign- 
ment will be utilized to ensure the desired result. The 
following derivations are illustrative of this treatment. 
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(29) ni+tlob+u ni+tlif+u 

ni+tlob+u m+tlif+u stress assignment 

ni+tolb+u ni+tilf+u metathesis 

ni+tdlb+u ni+tilf+u stress assignment 10 

— — APOCOPE 

In other words, the prefixes will be stressed by Stress 
Assignment, just as in the case of the underlying plurals of 
(26). However, Stress Assignment must reapply after Meta- 
thesis, and the remnants of the prefix stress are sufficient to 
prevent the rule of Apocope from affecting this vowel, since 
(4) requires that the relevant vowel be [-str]. There may be a 
quite natural explanation for the reapplication of Stress As- 
signment. Consider the examples liatf+it+kom ‘she grabbed 
you (pi.)’ and bez'+it+l+ek ‘she spit to you’ mentioned earlier 
in connection with Vowel Reduction. These sequences derive 
from the more basic hataf+it+kom and beza' +it+l+ik . If Stress 
Assignment applies directly to these strings, however, a situ- 
ation will arise that will lead to the wrong results. Thus, 
if Stress Assignment applies to yield hataf+it+kom and 
beza'+it+l+ik , Apocope will apply and delete both stem vowels, 
leaving *htf+it+kom and *bz'+ it+l+ik . u One way of overcom- 
ing this difficulty is to assume that Stress Assignment applies 

10 By convention, all stresses present when Stress Assignment applies 
are weakened. The grave accent may be taken as secondary accent. 

“According to Chomsky and Halle (1968), such a rule as (4) would 
abbreviate the following disjunctively ordered rules (as well as others): 

w [lv]- 0/ — C+V 

< U > [Jtr] -M— CV 

In hataf+it+kom and beza '+it+l+ik, there are two environments for Apocope 
for each word— one that (i) would affect and one that (ii) would affect. 
Notice that these domains for the application of Apocope are overlapping 
in such a way as to make the disjunctive principle irrelevant. However, 
on the basis of slim evidence, Chomsky and Halle have proposed that in 
cases of such overlapping environments as these, the longest expansion of 
a rule be applied first; cf. pp. 365-366. If this proposal is correct, 
(i) will apply first in the case of both representations cited above, giving 
hatf+zt+kom and bez'+tt+l+ik, as desired. Notice that the prior application 
of (i) serves to block (ii). This proposal constitutes another possible 
explanation for these data. The correctness of Chomsky and Halle’s 
proposal must await more empirical examples. 
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in a cyclic fashion. Subject pronouns will be included in the 
first cycle. Object pronouns and other material will be in- 
cluded in the second cycle. 12 In this way, the correct phonetic 
representations can be derived. 

(30) [[hataf+it] kom] [[beza'+it]l+ik] 

hataf+it beza'+it stress assignment 

hataf+it+kom beza'+it+l+ik stress assignment 

hatf+it+kom bez'+it+l+ik apocope 

— bez'+it+l+ek vowel reduction 

On the first cycle, only the innermost brackets are scanned 
and Stress Assignment gives hataf+it and beza'+it. If there 
were no more cycles, Apocope and Vowel Reduction would 
yield the third person feminine forms hatf+et ‘she grabbed’ 
and bez'+et ‘she spit.’ However, in the case of these examples 
there is a second cycle. On this final cycle, Stress Assign- 
ment reapplies, weakening the initially stressed vowel. This 
weakened stress explains why the initial stem vowel of these 
sequences is not lost due to Apocope. Apocope and Vowel 
Reduction may be assumed to be final-cycle rules, that is, 
rules that apply only on the final cycle. Given this quite 
natural interpretation of these data, it becomes evident that 
the reapplication of Stress Assignment in (29) may also be due 
to the cyclic nature of this rule. Indeed, it is the stem and the 
subject pronoun that are relevant to the first cycle; the extra 
material, that is, the plural marker, is crucial to the final 
cycle. If this explanation is correct, (29) may be replaced by 
(31). 

(31) [[ni+tlob]u] [[ni+tlif ] u] 

rd+tlob nt+tlif stress assignment 


ni+tolb+u ni+tilf+u metathesis 

ni+tolb+u ni+tilf+u stress assignment 

— — APOCOPE 

In this instance, Stress Assignment also applies cyclically. 
However, Metathesis must precede Stress Assignment on the 
final cycle, for the latter rule creates the new environment 


12 An attempt has been made to justify the same kind of cycle for 
another dialect of Arabic; cf. Brame (in press) and (to appear 6). 
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relevant to the reapplication of Stress Assignment. Again, 
Apocope will have no effect on these derivations. 13 

The careful reader will have noted that, although there are 
six classes of verbs listed in (26), there are only five listed in 
(27). Missing from (27) is a class corresponding to (26)1, that 
is, a class of metathesizing verbs drawn from (15)1. This 
class may now be illustrated. 

(32) singular plural 


= (15)1 
nt+frah 

‘I rejoice’ 

ni+firh+u 

‘we rejoice’ 

ti+frah 

‘you rejoice’ 

ti+firh+u 

‘you rejoice 

ni+tla' 

‘I leave’ 

ni+til'+u 

‘we leave’ 

ti+tla ' 

‘you leave’ 

ti+til'+u 

‘you leave’ 

ni+sra' 

‘I steal’ 

ni+sir'+u 

‘we steal’ 

ti+sra' 

‘you steal’ 

ti+sir'+u 

‘you steal’ 


Here the stem-vowel of the plural forms, that is, the meta- 
thesizing vowel, appears to differ from that of the singular. 
However, notice that the segment h or ' occupies the third 
root position of all these verbs. These are the segments that 
initiate Guttural Assimilation, the rule that turns i to a before 
low back consonants. Thus, if the stem vowel of these verbs 
is assumed to be i, the a of the singular is accounted for by 
Guttural Assimilation. This underlying i will account for the 
vowel of the plurals, if Metathesis is required to apply before 
Guttural Assimilation. This class of verbs, therefore, is 
automatically explained by the rules already postulated. 

There is much more that could be said about Metathesis. 14 


13 There is a question concerning the precise status of the weakened 
stress in phonetic representations. One tends to hear a weakened stress, 
but this delicate question of phonetic detail is best answered by a native 
speaker. If no weakened stress is actually present in the surface repre- 
sentation, however, we need only propose a further rule that eliminates 
the nonphonetic material. 

14 For example, the careful reader may have noted a similarity between 
Metathesis and Prothesis. The latter breaks up clusters of the shape 
#RC; the former prevents clusters of the shape CRC from arising. One 
attempt to reduce these phenomena to a single fact is to forego Metathesis 
in favor of Apocope along with a generalized version of Prothesis. That 
is, CV+CRVC+V might first become CV+CRC+V and then CV+CVRC+V. 
This interesting possibility is met with some difficulties that are dis- 
cussed in detail in Brame (to appear a). For the present, we may assume 
that there are two rules operative in Maltese phonology. 
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The preceding discussion will be sufficient for the main argu- 
ments that follow below. 

Another metathesis rule appears to be operative in Mal- 
tese. This rule may be introduced by noting such perfective 
verbs as jarr ‘he carried,’ habb ‘he loved,’ bess ‘he 
sprinkled,’ and mess ‘he touched.’ This class of verbs is 
characterized by having identical second and third root seg- 
ments. For this reason this class is often referred to as the 
class of “doubled” verbs. In many respects these verbs be- 
have very much like those verbs possessing three distinct 
root segments, that is, like the verbs that are formed accord- 
ing to the pattern CVCVC, for instance, sera' ‘he stole,’ kiteb 
‘he wrote,’ and 'atel ‘he killed.’ The past participle of the 
latter verbs is formed according to the pattern mV+CCuuC : 
mi+sruu' ‘stolen,’ mi+ktuub ‘written,’ and ma+'tuul ‘killed.’ 
This same pattern is found in connection with the doubled 
forms: ma+hbuub ‘loved,’ mi+bsuus ‘sprinkled,’ and mi+msuus 
‘touched.’ Similarly, one of the derived verb classes is 
formed from the nonderived verb according to the following 
rule: CiVC/VC*. - CiVCjCjVCk. That is, this class is formed 
by doubling the medial radical of the basic root. Thus, 'dbez 
‘he jumped,’ in this derived class, is 'abbez ‘he boosted.’ 
Similarly, corresponding to the nonderived doubled verb bess 
‘he sprinkled,’ one finds besses ‘he sprinkled’ in the derived 
formation. These data can be summarized as (33). 

(33) basic verb past participle derived verb 

CiVCjVCk mV+CiCjUuCk CiVCjCjVCk 

C.VCjCj mV+Cj CyuuC/ CiVCjCjVCj 

The similarities in derivational patterns that the normal 
verbs and the doubled verbs exhibit lead one to suspect that 
the basic verbs of both classes should be reduced to one. If 
they are reduced, whatever rules are needed to account for 
the derivational material will be simplified. The doubled verb 
class may be generalized with the normal class if it is 
derived from the more abstract pattern C,VC/VC/. A rule 
will then be needed to convert underlying C«VC,VC 7 into 
superficial C,VC/C/. Two possibilities readily come to mind. 
First, the second stem-vowel may simply be dropped when it 
appears between identical segments in underlying representa- 
tions. Second, C/VC/VC/ may be changed to C»VVC/C/ by a 
rule of metathesis, whereupon a second rule of truncation will 
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be needed to delete one of the two morae. The second alter- 
native appears to be the correct approach; consider the 
following imperfective doubled verbs: t+hbbb ‘you love,’ 
t+biss ‘you sprinkle,’ and t+miss ‘you touch.’ The normal im- 
perfective pattern is CV+CCVC , as in ti+sra' ‘you steal,’ 
ti+kteb ‘you write,’ and to+'tol ‘you kill.’ The doubled forms 
are also reducible to this pattern, but the underlying repre- 
sentations would be ti+hbob , ti+bsis, ti+msis, and so on. To 
derive the correct phonetic representations, the following 
derivations are required: 

(34) ti+^bob ti+bsis ti+msis 
ti+hobb ti+biss ti+miss new rule 
ti+hobb ti+biss ti+miss stress assignment 
t+hobb t+biss t+miss apocope 

Only a metathesis rule will lead to the desired results. This 
new rule may be stated as (35). 15 

(35) IDENTICAL CONSONANT METATHESIS: 

[+seg] C/VC; - [+seg] VC/C/ 

If this rule is correct, the perfective forms cited above must 
derive according to (36). 

(36) jarVr habVb besVs mesVs 

JaVrr haVbb beVss meVss i.c. metathesis 

jarr habb bess mess truncation 

farr habb bess mess stress assignment 

That is, a new rule of Truncation is needed. This rule may be 
stated as (37). 

(37) TRUNCATION: V^0/V CC 

There is additional evidence proving that Identical Consonant 
Metathesis (= I.C. Metathesis) is a rule of Maltese, which 
lends credence to derivations (34) and (36). There is a class 
of nouns in Maltese referring to instruments. This class of 
nouns is formed according to the pattern mV+CCVC or 
mV+CCC+a. The latter derives from mV+CCVC+a by Apo- 
cope. Consider such nouns as mi+nfah ‘bellows’ and ma+thn+a 


15 Note that the feature [+seg] is needed to prevent (35) from operating 
on such examples as ti+tla' ‘you leave.’ 
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‘mill.’ When a doubled stem is involved, however, the pattern 
differs. One finds im+'ass ‘scissors,’ im+hadd+a ‘pillow,’ and 
im+hakk+a ‘grater.’ But these doubled forms are reducible to 
the normal pattern if I.C. Metathesis is incorporated into the 
phonology. 

(38) mV+'sas mV+hdad+a mV+hkak+a 

mV+'ass mV+hadd+a mV+hakk+a I.C. metathesis 
mV+'ass mV+hadd+a mV+hakk+a stress assignment 
m+'ass m+hadd+a m+hdkk+a apocope 
im+'ass im+hadd+a im+hakk+a prothesis 

Because the rules of I.C. Metathesis and Truncation allow for 
so much of the morphology of Maltese to be generalized, it is 
probably correct to assume that these rules are operative in 
the phonology. 16 

In the preceding discussion a number of phonological rules 
of Maltese have been motivated. These rules may now be 
summarized. 


(39) 


I.C. METATHESIS: [+seg] C/VC/ - [+seg] VC/C/ 
TRUNCATION: V — 0 / V CC 

STRESS ASSIGNMENT: V - [+Str]/ C 0 ((VC)VCj) #] 

oC 0 _ 


VOWEL HARMONY: 1 


o / 


"+cns 
i+soni 
\-cor / 


C 0 o 


METATHESIS: CRVCV — CVRCV 
STRESS ASSIGNMENT: as above 



PROTHESIS: 0 — i 


- 0 / CV 
/ RC 


GUTTURAL ASSIMILATION: i - a / 


VOWEL REDUCTION: i — e / VC 0 


+cns 

+bk 

+lo 


Recall that Stress Assignment is a cyclic rule. Although it is 
stated twice in (39), it is a single rule in the grammar. (39) 
simply illustrates how Stress Assignment is to reapply on 


“There appear to be several classes of exceptions to I.C. Metathesis, 
one being the plurals of the shape CVCjVCj; cf. sodod ‘beds’ and bot s ot s 
‘light bulbs.’ 
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the final cycle. All other rules, with the exception of I.C. 
Metathesis and Truncation, are rules that apply on the final 
cycle. If I.C. Metathesis were post-cyclic, the prefixal vowel 
of the plurals corresponding to (34) would not be elided. That 
is, underlying [[ti+hbob]u\ would receive stress on the prefixal 
vowel on the first cycle, which would ensure that it did not 
elide on the final cycle, very much as in (30) and (31). But 
since we wish to derive t+hobb+u ‘you (pi.) love,’ I.C. Meta- 
thesis must be either cyclic or precyclic. The rule of Trun- 
cation will also be assumed to be precyclic. Several of the 
ordering relationships given in (39) were not established 
above. For example, given what has gone before, it is not 
clear that Guttural Assimilation follows Prothesis. It could 
just as well follow Metathesis or Apocope. 

3. A Set of Apparent Exceptions 

A sizable class of forms of the native vocabulary of Mal- 
tese are prima facie exceptions to many of the rules listed in 
(39). One set of apparent exceptions is listed in (40). 

(40) singular plural 


no+'ood 

‘I stay’ 

no+'ood+u 

‘we stay’ 

to+'ood 

‘you stay’ 

to+'ood+u 

‘you stay’ 

nd+bood 

‘I hate’ 

no+bood+u 

‘we hate’ 

td+bood 

‘you hate’ 

to+bood+u 

‘you hate’ 

ni+sool 

‘I cough’ 17 

ni+sool+u 

‘we cough’ 17 

ti+sool 

‘you cough’ 17 

ti+sool+u 

‘you cough’ 17 

ni+soob 

‘I lament’ 

ni+soob+u 

‘we lament’ 

ti+soob 

‘you lament’ 

ti+soob+u 

‘you lament’ 

ni+laab 

‘I play’ 

ni+laab+u 

‘we play’ 

ti+laab 

‘you play’ 

ti+laab+u 

‘you play’ 

ni+baat 

‘I send’ 

ni+baat+u 

‘we send’ 

ti+baat 

‘you send’ 

ti+baat+u 

‘you send’ 


Although the plurals listed in (40) are correctly stressed by 
the rule of Stress Assignment, the singulars exhibit a stress 
pattern quite unlike that predicted by this rule; compare (8) 
and (9). Moreover, the plurals of (40) are exceptional, but 
here it is the rule of Apocope that is expected to apply. It is 

17 The vowel length of these examples can easily be heard by con- 
trasting them with words possessing short vowels, e.g. soolt ‘I coughed,’ 
vs. solt ‘penny,’ from sold by devoicing of the final obstruent; cf. fn. 2. 
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not obvious how either of these exceptional classes could be 
handled by a rule-feature approach of the type mentioned in 
section 1 in connection with the Sanskrit example. In such a 
framework, not only would the singulars have to be marked as 
exceptions to the normal rule that assigns stress, but they 
would also have to be marked to undergo a new ad hoc rule of 
stress placement. The plurals, however, would not be marked 
in any way. But this possibility can be refuted, since the 
singulars of (40) do undergo the normal rule of Stress Assign- 
ment. If the second person singular suffix is appended to 
these verbs, the resulting forms are stressed according to 
(5), for example, no+bood+ok ‘I hate you’ and ni+baat+ek ‘I 
send you.’ Notice that here, as in the case of the plurals of 

(40), the prefix vowel is not elided by Apocope as expected. It 
also seems wrong to mark the prefix vowels of these and the 
plurals of (40) as exceptions to Apocope, since the same pre- 
fix vowel does elide in other examples, for instance, (34), the 
change of ti+'attel to t+'attel. 

Another class of apparent exceptions to a rule listed in (39) 
is the following set: 

(41) nd+odos ‘I dive’ to+odos ‘you dive’ 

nd+ojob ‘I please’ td+ojob ‘you please’ 

no+otor ‘I stumble’ to+otor ‘you stumble’ 

Apparently the right-most stem vowel initiates Regressive 
Vowel Harmony in these forms. But the harmony propagates 
over the forbidden coronal segments excluded by (17). To 
account for the examples of (41), either a new rule or a revi- 
sion of (17) would be needed. 

A further set of apparent exceptions is the following set of 
perfective verbs: 


(42) * aad+t ‘I stayed’ 

baad+t ‘I hated’ 
sodl+t ‘I coughed’ 
sodb+t ‘I lamented 1 


' aad+na ‘we stayed’ 
badd+na ‘we hated’ 
sodl+na ‘we coughed’ 
sodb+na ‘we lamented 1 


We must explain why these forms do not undergo Truncation, 
rule (37). These examples may now be compared with the fol- 
lowing: 


(43) I II 

imaad+t ‘I chewed’ 'aad+t ‘I stayed’ 

imaad+na ‘we chewed’ 'aad+na ‘we stayed’ 
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maad 

‘he chewed’ 

' dad 

‘he stayed’ 

maad+et 

‘she chewed’ 

' aad+et 

‘she stayed’ 

inaas+t 

‘I dozed’ 

baad+t 

‘I hated’ 

inaas+na 

‘we dozed’ 

baad+na 

‘we hated’ 

naas 

‘he dozed’ 

baad 

‘he hated’ 

naas+et 

‘she dozed’ 

baad+et 

‘she hated’ 

ilad '+t 

‘I licked’ 

sodl+t 

‘I coughed’ 

ilad ' +na 

‘we licked’ 

sool+na 

‘we coughed’ 

laa 1 

‘he licked’ 

sool 

‘he coughed’ 

Ida '+et 

‘she licked’ 

sool+et 

‘she coughed’ 

iraay+t 

‘I grazed’ 

daay+t 

‘I cursed’ 

irady +na 

‘we grazed’ 

daay +na 

‘we cursed’ 

ra 

‘he grazed’ 18 

da 

‘he cursed’ 18 

raat 

‘she grazed’ 18 

daat 

‘she cursed’ 18 


All examples of first and second person forms listed in (43) 
are exceptions to Truncation. Furthermore, all the third per- 
son forms of column I find a corresponding pattern in column 
II. But there is a difference between the first and second per- 
son forms listed under column I and those listed under column 
II. All the first and second person forms listed under column 
I possess an initial i, which does not show up in any of the 
forms of column II. Besides explaining why these forms do 
not undergo Truncation, two additional facts need explaining. 
First, why is it that the i appears in the examples of column I 
and not in those of column II? And second, why does this i not 
appear in the third person forms as well? Part of the answer 
is suggested by comparing the forms of (43) with those listed 


below. 

(44) 

imrad+t 

‘I became sick’ 

bram+t 

‘I twisted’ 


imrad+na 

‘we became sick’ 

bram+na 

‘we twisted’ 


mar ad 

‘he became sick’ 

baram 

‘he twisted’ 


mard+et 

‘she became sick’ 

barm+et 

‘she twisted’ 


infah+t 

‘I blew’ 

sra'+t 

‘I stole’ 


infah+na 

‘we blew’ 

sra * +na 

‘we stole’ 


nefah 

‘he blew’ 

sera ' 

‘he stole’ 


nefh+et 

‘she blew’ 

ser'+et 

‘she stole’ 

ls These forms derive from stems with third radical glides. The rules 


that eliminate glides will not be discussed here. Cf. Brame (to appear c) 
for a discussion of these processes. 
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irkib+t 

‘I rode’ 

knis+t 

‘I swept’ 

irktb+na 

‘we rode’ 

kms +na 

‘we swept’ 

rikeb 

‘he rode’ 

ktnes 

‘he swept’ 

rikb+et 

‘she rode’ 

kins+et 

‘she swept’ 

iV at+t 

‘I hit’ 

htaf+t 

‘I grabbed’ 

il 'at+na 

‘we hit’ 

htaf+na 

‘we grabbed’ 

la' at 

‘he hit’ 

hataf 

‘he grabbed’ 

la't+et 

‘she hit’ 

hatf+et 

‘she grabbed’ 

From the earlier discussion, 

it is clear that 

all the forms 


listed in (44) possess underlying stems of the shape CVCVC; 
the first and second person forms undergo the rule of Apo- 
cope, as does the third person feminine. Thus, baram+t be- 
comes bram+t, sera'+t becomes sra'+t, and so forth. The 
forms of column I also undergo this rule: for instance, 
marad+t - mrad+t and nefah+t — nfah+t. But all the examples 
of column I begin with one of the segments m, n, r, or l, the 
class of segments that are fundamental in triggering the rule 
of Prothesis. Thus, mrad+t becomes imrad+t, and nfah+t be- 
comes infah+t. None of the examples listed under column II 
undergoes this rule, since the initial root segment found in 
these forms is not a member of the class R. Since the initial 
stem vowel of the third person forms of column I is not elided 
by Apocope, there is no prothetic fin these examples. The 
parallelism between the forms entered in (44) and those listed 
in (43) is unmistakable. In column I of (43), as in (44), the 
first root position is occupied by one of the members of R. 
But none of these segments occupies the first root position in 
column II of (43), again as in (44). It thus appears certain that 
the initial i of the examples of (43)1 is inserted by the rule of 
Prothesis. However, without an abstract analysis, these 
forms must undergo the rule exceptionally, since no consonant 
follows the initial liquids in any of the forms of (43)1. Without 
an abstract approach, only an ad hoc bifurcation of the first- 
second person forms and the third person forms is required, 
so that the latter will not exceptionally undergo Prothesis. 
This approach is certainly the least desired of all possible 
analyses, for it is unrelated to other phenomena in the 
grammar. 

4. The Abstract Segment 

The examples of (43)1 offer an important clue to the dis- 
covery of how these apparent exceptions are to be treated. 
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Since initial consonant clusters are essential to the applica- 
tion of Prothesis, the fact that these forms must undergo the 
rule suggests that an additional consonant was present in these 
forms at the point in the derivation when Prothesis applied. 
Suppose that the stems underlying naas, maad, laa' , and so 
forth possess three underlying root segments, just as the 
normal verbs of Maltese, for instance, (44). That is, the stem 
underlying these forms is of the pattern CVXVC, where X 
represents the segment in question. If X is a consonant, the 
distribution of prothetic i in (43) is predictable. This situa- 
tion may be illustrated by taking the verb ‘to lick’ as repre- 
sentative of the derivation. 

(45) 

laXa'+t laXa'+na laXa' laXa'+et 

— — — — I.C. METATHESIS AND TRUNCATION 

laXa'+t laXa'+na laXa' laXa'+et stress assignment 
IXa'+t IXa'+na — laX'+et apocope 

ilXa'+t ilXa'+na — — prothesis 

ilaa'+t ilaa'+m Ida' laa'+et later rules 

Notice that (45) accounts not only for the distribution of pro- 
thetic i, but it also accounts for why we find long vowels in the 
examples of (42) and (43), that is, why these forms are not 
affected by Truncation. 

This approach can also be utilized to account for the stress 
patterns of the singulars of (40). The usual pattern of the 
singular imperfect is CV+CCVC. Consequently, the trouble- 
some forms of (40) may be assumed to be CV+CXVC in 
underlying representations, where once again X stands for 
some consonant whose identity is yet to be disclosed. This 
underlying sequence will allow for the correct assignment of 
stress by the normal stress rule. 

(46) ni+'Xod ni+sXol ni+IXab 

ni+'Xod ni+sXol ni+IXab stress assignment 
n6+'Xod — — VOWEL HARMONY 

nd+'ood ni+sool ni+laab later rules 

Consider now the problem of predicting the stress of the 
plural forms of (40), for instance, no+'bod+u , ni+sdol+u, and 
ni+laab+u. If there is an additional underlying consonant X, 
then these forms are underlying ni+'Xod+u, ni+sXol+u, and 
ni+IXab+u and should receive stress on the first syllable, not 
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on the second. Thus, whereas the segment X appears to solve 
the problem of stress in the singulars, it creates new prob- 
lems in the case of the plurals. However, it is to be recalled 
that the plurals of (40) are exceptional in another way: it is 
expected that their prefix vowels should elide by Apocope, 
which does not happen. In fact, it is this prefix vowel which is 
stressed if the plurals are assigned the more abstract repre- 
sentations ni+'Xod+u , ni+sXol+u, and ni+IXab+u. In other 
words, the prior assignment of stress to the prefix vowels of 
these representations may be utilized to explain the lack of 
elision of the same vowels by Apocope. This stress assign- 
ment explains the lack of Apocope in the case of the plurals of 
(27); compare (31). Indeed, stress shifts in the plurals of 
(40) in much the same fashion as it does in (27). This differ- 


ence in stress 
paradigms: 

assignment may 

be clarified 

by the following 

(47) 

= (27) 

I 

= /40) 

II 

no+'mos 

‘I kick’ 

no+'ood 

‘I stay’ 

no+'oms+u 

‘we kick’ 

no+'dod+u 

‘we stay’ 

to+'mos 

‘you kick’ 

to+'ood 

‘you stay’ 

to+'oms+u 

‘you (pi.) kick’ 

to+'ood+u 

‘you (pi.) stay’ 

ni+srob 

‘I drink’ 

ni+sool 

‘I cough’ 

ni+sorb+u, 

‘we drink’ 

ni+sool+u 

‘we cough’ 

ti+srob 

‘you drink’ 

ti+sool 

‘you cough’ 

ti+sorb+u 

‘you (pi.) drink’ 

ti+sool+u 

‘you (pi.) cough’ 

na+hra ' 

‘I burn’ 

ni+laab 

‘I play’ 

na+hdr'-w 

‘we burn’ 

ni+laab+u 

‘we play’ 

ta+hra ' 

‘you burn’ 

ti+laab 

‘you play’ 

ta+har'+u 

‘you (pi.) burn’ 

ti+laab+u 

‘you (pi.) play’ 


The two classes of examples in (47) are alike in two respects: 
Both exhibit the same stress patterns, and the plurals of both 
possess VCV sequences, which is contrary to Apocope. The 
lack of vowel elision in (47)1 has already been explained. 
Paramount to this explanation was the rule of Metathesis. 
Because of the parallelism that exists between (47)1 and (47)11, 
the same explanation can now be utilized for (47)11. This ex- 
planation entails one new assumption— that the segment X is a 
member of the class R, together with r, l, m, and n. If this 
assumption is accepted, the plurals of (40) are explained by 
the following derivations: 
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(48) 

[[ni+'Xod]u] [[ni+sXol]u] [[ni+lXab]u] 
m+'Xod ni+sXol ni+IXab stress assignment 

nd+'Xod+u — — vowel harmony 

nio+'oXd+u ni+soXl+u ni+laXb+u metathesis 

nb+'dXd+u m+soXl+u ni+laXb+u stress assignment 

— — — APOCOPE 

no+'ood+u ni+sbol+u ni+laab+u later rules 

In this manner, these plurals are quite naturally explained, as 
are most of the otherwise exceptional phenomena presented in 
section 3. Postulating abstract X provides an explanation that 
is related to other phenomena in the grammar. 

5. Pinpointing the Abstract Segment 

Although recourse to abstract X provides a solution to a 
number of complex problems of Maltese phonology, its use 
will be convincing only if the exact nature of X can be dis- 
covered and if X can be shown to exhibit a distribution similar 
to other root segments. The latter desideratum implies that 
X must be found to occupy all root positions in one form or 
another. That is, just as r shows up in the first, second, and 
third root positions in rabat ‘he tied/ baram ‘he twisted/ and 
hafar ‘he chose/ a similar distribution must be found for X. 
In this section I shall attempt to determine the features de- 
fining the segments and to show that the distribution of X is 
like that of the other root consonants. On the first point, a 
good deal of information about the properties of X has already 
emerged from the earlier discussion. The segment X is 
clearly a consonant, since it functions as such in its associa- 
tion with the rules of Truncation, Stress Assignment, Meta- 
thesis, and Prothesis. Furthermore, it behaves much like the 
liquids and nasals r, l, m, andn in participating in Metathesis. 
Yet X cannot be any of these particular segments, since these 
do not become vowels, which we know X must become; com- 
pare (45), (46), and (48). Thus, X is a consonant, a member of 
the class R, and later becomes a vowel. The possibility that 
Xis a glide comes to mind. ButX cannot be m; or j, for, as 
noted earlier, ni+swu ’ and ni+zyid become in+suu' ‘I drive/ 
and in+ziid ‘I add/ quite a different behavior from that of 
forms with medial radical X, for instance, ni+laab ‘I play.’ 
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All the examples with abstract X discussed in section 4 
were cases in which X occupied the medial root position. 
Thus, the root underlying ni+laab and ni+laab+u of (47) in IXb. 
Let us now turn to a possible argument for X as the first root 
segment, which in turn will help to identify X. Consider again 
the examples listed in (41). These are repeated below as (49). 

(49) no+odos ‘I dive* to+odos ‘you dive’ 

no+ojob ‘I please’ to+ojob ‘you please’ 

no+otor ‘I stumble’ to+otor ‘you stumble’ 

If these forms were derived from underlying Ci+XCoC se- 
quences and if X were a [-cor] segment, Vowel Harmony would 
apply to yield the desired Co+XCoC sequences. Alternatively, 
if X were a member of the class R, which is also included in 
the harmony rule, the correct application of this rule would be 
ensured. 

(50) ni+Xdos ni+Xjob ni+Xtor 

ni+Xdos ni+Xjob ni+Xtor stress assignment 
no+Xdos no+Xjob nd+Xtor vowel harmony 
no+odos no+ojob no+otor later rules 

(Note that whatever rules are needed to change X to o are in- 
dependently needed for derivations such as (48).) These 
examples indicate that X is either [-cor] or else a member of 
the class R, or perhaps both. It was argued above that medial 
radical A is a member of the class ft, as in (48). There are 
cases, therefore, where X fits in nicely as the first radical 
segment. Only one position in the root remains to be filled, 
the third root segment. Several facts converge to prove that 
X is also required in this environment. Consider the following 
examples: 19 

(51) I II 

ni+sima+u ‘we hear’ ni+tfa+u ‘we throw’ 

ti+sima+u ‘you (pi.) hear’ ti+tfa+u ‘you (pi.) throw’ 

l9 Actually what is represented as final u in (51) is w in phonetic 
representations. This w is the result of a late rule. Note that, without 
a more abstract approach, the stress of the examples of (51)1 is anoma- 
lous if Stress Assignment applies after the w is formed, and the stress 
of the examples of (51)11 is anomalous if stress is assigned before the 
w is formed. This difficult problem is cleared up once the abstract 
solution is adopted. 
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ni+zira+u ‘we sow’ ni+bzam ‘we fear’ 

ti+zira+u ‘you (pi.) sow’ ti+bza+u ‘you (pi.) fear’ 

ni+bila+u ‘we swallow’ ni+nza+u ‘we undress’ 

ti+bUa-m ‘you (pi.) swallow’ ti+nza+u ‘you (pi.) undress’ 
na+'ila-m ‘we earn’ na+'ta+u ‘we cut’ 

ta+Hla+u ‘you (pi.) earn’ td+'ta+u ‘you (pi.) cut’ 

Here we must ask why the vowel of the subject prefix of (51)1 
does not elide by Apocope. The absence of stressed i in the 
examples of column II should also be accounted for. Once 
again, there is an obvious parallelism between the (51)1 exam- 
ples and the plurals of (27) on the one hand and between the 
(51)11 examples and the plurals of (26) on the other. Indeed, 
all the examples of (51)1 exhibit a member off? as the second 
radical segment, but none of the examples of (51)n displays 
r, l, m, or n as the second radical segment. This situation 
again suggests that the forms of column I have undergone 
Metathesis, but that the forms of column II have not. If X is 
posited as the third radical segment of the examples of (51), 
we explain why the prefix vowels of the column I examples do 
not elide. 

(52) [[ni+smiX]u] [[ni+tfiX]u] 

nt+smiX m+tfiX stress assignment 

— METATHESIS 

nl+tfiX+U STRESS ASSIGNMENT 
nl+tfx+u APOCOPE 
nl+tfa+u later rules 

This evidence confirms the need for X in the third root posi- 
tion, for without it another large class of forms, like (40) 
above, remains unexplained. It is now possible to utilize third 
radical X to disclose the remaining features that define this 
segment. Recall the verbal noun pattern CCiiC mentioned 
earlier in conjunction with Prothesis. There it was noted that 
such verbs as 'atel ‘he killed’ and hataf ‘he grabbed’ form 
their verbal nouns according to this pattern; thus 'till ‘act of 
killing’ and htiif ‘a grabbing.’ Some of the verbal nouns cor- 
responding to the verbs listed in (51) are also formed accord- 
ing to this pattern. But notice that in that case the segment X 
shows up as h: bliih ‘act of swallowing,’ tfiih ‘act of throwing,’ 


ni+simX+u 

m+simX+u 

m+sima+u 
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and 'tiih ‘cutting.’ 20 The segment X shows up as h in another 
pattern. Note that the past participle of nonderived verbs in 
Maltese is of the pattern mV+CCuuC: ma+'tuul ‘killed,’ 
mi+nfuuh ‘blown,’ and ma+htuuf ‘grabbed.’ The past parti- 
ciples corresponding to the verbs of (51) all end in ]y. 
mi+smuuh ‘heard,’ mi+bluuh ‘swallowed,’ ma+'luuh. ‘earned,’ 
mi+tfuuh ‘thrown,’ and ma+'tuuh ‘cut.’ Thus, a new phonetic 
alternation of X has been uncovered. It shows up as h after i 
and u. However, X cannot be underlying h , since underlying^ 
never loses its identity in the course of the phonological de- 
rivation; compare ti+dhol ‘you enter’ of (16)11 versus ti+sool 
‘you cough’ of (40) for a contrast in the medial radical posi- 
tion; see to+hlom ‘you dream’ of (16)1 versus to+odos ‘you 
dive’ of (49) for a contrast in the first root position; and, 
finally, compare ti+msh+u ‘you (pi.) wipe’ of (26)1 versus 
ti+tfa+u ‘you (pi.) throw’ of (51) for a contrast in the third root 
position. Moreover, consider what happens when past parti- 
ciples corresponding to the verbs of (51) are made feminine, 
that is, when the vowel a is suffixed to the participle. In the 
usual case, one finds ma+'tuul+a ‘killed,’ mi+nfuuh+a ‘blown,’ 
and ma+htuuf+a ‘grabbed.’ But, corresponding to the mascu- 
line past participles of (51) listed above, we find feminine past 
participles without phonetic h. The data are summarized as 
(53). 

(53) masculine feminine 

mi+smuuh mi+smuuw+a ‘heard’ 

mi+bluuh mi+bluuw+a ‘swallowed’ 
ina+'luuh ma+'luuw+a ‘earned’ 

mi+tfuuh mi+tfuuw+a ‘thrown’ 

ma+'tuuh ma+'tuuw+a ‘cut’ 

Forms with true underlying h never lose this segment, as 
stated above. Thus, we find mi+nfuuh ~ mi+nfuuh+a ‘blown,’ 
mi+ftuuh ~ mi+ftuuh+a ‘opened,’ and mi+zbuuh ~ mi+zbuuh+a 
‘painted,’ in which h shows up in both the masculine and femi- 
nine past participles. Consequently, X cannot be h at the most 
abstract level of analysis. Nor is X the glide w or y, even 
though it shows up as the former in the feminine past parti- 
ciples of (53) and as the latter in the perfective verb forms 

20 A low-level rule inserts a after a long high vowel and before h and '. 
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corresponding to the imperfects of (51): compare smay+t ‘I 
heard,” smay+na ‘we heard,’ tfay+t ‘I threw,’ tfay+na ‘we 
threw,’ 'lay+t ‘I earned,’ 'lay+na ‘we earned,’ 'tay+t ‘I cut,’ 
and 'tay+na ‘we cut,’ where y occupies the third radical posi- 
tion. The segments is not w or y in underlying representa- 
tions, since verbs with a genuine glide in underlying repre- 
sentations behave quite differently 21 (as has already been 
demonstrated for the medial radical position). To prove that 
X is not a glide, consider such examples as ' ray+t ‘I read’ and 
' ray+na ‘we read,’ which appear to be of the same pattern as 
the perfectives cited directly above. But here, the third 
radical y is the underlying segment, as shown by the fact that 
it shows up as y in the feminine past participle, for instance, 
mo+'riiy+a ‘read (fern.).’ This form derives from basic 
mo+'ruuy+a by a rule that turns the w-grade vowels to i before 
y, a rule that finds independent motivation in the grammar. 
The various verb types may be summarized as (54). 22 

(54) 

CCh CCX CCy 

ftafy+t 'lay+t 'ray+t 1st person perfective 

mi+ftuuh+a ma+'luuw+a mo+'riiy+a fem. past participle 

mi+ftuuh ma+'luuh mo+'ri 23 

Let us now summarize the evidence bearing on the identi- 
fication of X. First, X is a consonant, because it functions as 
such in a number of rules, including Truncation (cf. (45)), 


2l Further, note that the change from w or y to h is highly suspect. 

22 I have not yet shown that X cannot be w in the third radical position, 
although it was demonstrated earlier for the second radical position. 
To prove that X cannot be w in the third radical position would require 
motivation of yet additional rules, as w typically becomes y in third 
radical w verbs. 

23 The form mo’ri of the third column will not be accounted for here. 
This form derives from mo+’ruuy by rules that are irrelevant to the 
present discussion. This form further proves that X is not a glide, 
however. Evidence has now been presented that X differs from G, an 
abbreviation for [-cns, -voc, +hi], in the second and third radical posi- 
tions. It is also possible to demonstrate the same for the first radical 
position. Cf. wasal ‘he arrived’ vs. oodos ‘he dived,’ where tv remains 
intact, but where X ultimately becomes o; or imperfective ta+sal, ‘you 
arrive,’ which derives from ta+wsal by elision of w, vs. ta+ala’ ‘you 
close,’ which derives from ta+Xla’-, see (58) below. 
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Stress Assignment (cf. (46) and (48)), Metathesis (cf. (48) and 

(52) ), Vowel Harmony (cf. (50)), and Prothesis (cf. (45)). It is 
a member of the class R, since it is crucial to the operation 
of Metathesis (cf. (48)). It may be [-cor], because it consti- 
tutes the first consonant of the environment of Regressive 
Vowel Harmony; compare (50). It must alternate with the 
vocalic segments a and o (see (45), (46), (48), (50), and (52)), 
with the glides w and y (cf. (54)), and with the laryngeal h (cf. 

(53) ). What could X conceiveably be? The question may be 
answered by considering one additional set of forms— the 
singulars corresponding to the plurals listed in (51). 


ni+sma 

‘I hear’ 

ni+tfa 

‘I throw’ 

ti+sma 

‘you hear’ 

ti+ tfa 

‘you throw’ 

ni+zra 

‘I sow’ 

ni+bza 

‘I fear’ 

th-zra 

‘you sow’ 

tUbza 

‘you fear’ 

ni+bla 

‘I swallow’ 

ni+nza 

‘I undress’ 

ti+bla 

‘you swallow’ 

ti+nza 

‘you undress’ 

na+'la 

‘I earn’ 

na+' ta 

‘I cut’ 

ta+' la 

‘you earn’ 

ta + ' ta 

‘you cut’ 


Following the discussion of the plural forms, we would assume 
all these forms to derive from underlying ti+CCiX sequences. 
But there is no natural way of eliminating i, so that A could 
become a. It appears, then, that the a of these forms is 
actually the stem vowel itself and that X has been dropped. 
Further, there is a well- motivated rule that turns i to a 
before the low back consonants h and ', that is, before pharyn- 
geal and laryngeal segments. If X were a laryngeal, then i 
could be changed to a quite naturally by Guttural Assimilation, 
to be followed by elision of X. That is, the following deriva- 
tions might obtain: 


(56) ti+smiX ti+tfiX 

ti+smiX ti+tfiX 

ti+smaX ti+tfaX 

ti+sma ti+tfa 


STRESS ASSIGNMENT 
GUTTURAL ASSIMILATION 

later rules 


It has already been shown that X cannot be h. But neither can 
X be ' , since ' remains throughout the phonological derivation, 
just as does h, as in ta+hra ' ‘you burn’ and to+V ot ‘you hit.’ 
Hence X must be some other pharyngeal or laryngeal seg- 



On the Abstractness of Phonology: Maltese F 


57 


ment. Let us quickly observe the system of phonetic obstru- 
ents of Maltese, which are underlying segments as well. 24 

(57) voiceless: pftt s ssckh' 
voiced: b v d z j g 

There are several gaps in this system, 25 There is no cTcor- 
responding to t s , no z corresponding to s, and no voiced 
counterpart to h, that is, no voiced pharyngeal spirant, the 
segment usually represented by the symbol 7. This latter is 
precisely the segment that will account for the change of i to a 
in (56). That is, like k and ', 7 is a low back consonant 
and, as a consequence, will trigger Guttural Assimilation. If 
X is represented as underlying 7, a gap in the underlying sys- 


24 Some of the gaps are filled at the phonetic level. For example, 
z derives from 5 by Voicing Assimilation; cf. fn. 1. Thus, ti+zbah ‘you 
resemble’ derives from ti+sbah; cf. sebh ‘resemblance.’ 

25 The segments p, v, t s , C, and g are typically associated with the 
foreign vocabulary, which is extensive in Maltese. There is a question 
about the underlying status of J. It may derive from the more abstract 
g. Consider the following native vocabulary: 


I II 


il+bieb 

‘the door’ 

it+tifel 

‘the boy’ 

il+fomm 

‘the mouth’ 

id+deeb 

‘the gold 

il+melh 

‘the salt’ 

in+nisa 

‘the women’ 

il+kelb 

‘the dog’ 

ir+rahal 

‘the village’ 

il+haliib 

‘the milk’ 

il+laham 

‘the meat’ 

il+ 'attuus 

‘the cat’ 

is+sena 

‘the year’ 

il+Jebel 

‘the stones’ 

iz+ziemel 

‘the horse’ 



is+sewka 

‘the thorn’ 


The initial i of these examples is epenthetic. The prefixal l of column I 
is the definite article. Note that this l assimilates to a following [+cor] 
segment, as illustrated in column II. The one exception to this generali- 
zation is the J of column I, to which / does not assimilate. If J derived 
from underlying g, this anomaly could be explained. The assimilation 
of l would apply before the change of gto J. In support of deriving J from 
g, we might note that c fits in with the column II examples. That is, l 
does assimilate to c, which would not be expected if the assimilation 
rule were stated so that it excluded /; cf. ic+ciraasa ‘the cherry,’ ic+cayta 
‘the joke,’ etc. However, if this abstract approach is taken, a diacritic 
feature is needed to distinguish those g’s which become J from those 
which remain g. The choice, then, is between a rule taking g to j 
employing a diacritic, along with a generalized version of l -Assimilation^ 
and a more complicated rule of /-Assimilation without the rule of g to j 
and the diacritic it entails. In the absence of any clear-cut evidence, 
it is not easy to make a choice between the two possibilities. 
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tem of Maltese is filled. Also important is that S' is the most 
phonetically plausible segment imaginable to represent X. It 
is well known that 9 possesses many of the acoustic proper- 
ties of vowels. Thus, it is not surprising that 9 should become 
a vowel or a glide by a phonological rule. Further, it is not 
unusual for the segment 9 to function together with the liq- 
uids and nasals as a natural class. Many Aramaic handbooks 
group 9 together with the segments r,l , m, n, y, w, and ’ with 
respect to the Tamlai nuhrai, or the nuhrai 9 almai , which is 
assumed to be a rule of metathesis involving these segments. 
Finally, the fact that 9 shows up as phonetic h is again quite 
natural, for this change appears to be part of the general ten- 
dency to devoice final obstruents. (See fn. 2.) But there is 
still more evidence corroborating the identification of X as 9. 
Consider the following examples: 

(58) na+ala ' ‘I close’ 
ta+ala ’ ‘you close’ 
na+asar ‘I squeeze’ 
ta+asar ‘you squeeze’ 
na+aras ‘I tickle’ 
ta+aras ‘you tickle’ 

Why the underlying prefixes ni and ti show up in (58) as na and 
ta must be explained. Their appearance is accounted for if 
the first root segment of these words is assumed to be 9. 

(59) 

ni+Tla' ti+Tla' ni+ Tsar ti+ Tsar 
ni+ Tla' ti+ Tla' ni+ Tsar ti+ Tsar stress assignment 
na+Tla' ta+Tla' na+Tsar ta+Tsar guttural assimilation 
na+ala' ta+ala' na+asar ta+asar later rules 

Finally, as a clinching argument that X is the pharyngeal 9, 
we may note the following facts about morpheme structure: 
Although every underlying consonant may occupy any root 
position— first, second, or third— in some root or another, 
there are constraints on the cooccurrence of two or more 
consonants within a single root. Just what these restrictions 
are in detail will not be discussed here. It will suffice to 
point out one constraint on the cooccurrence of root conso- 
nants. No two segments may occupy the second and third root 
positions of a single root if they differ only in the feature of 
voicing. Thus, we find no roots of the shape Cdt, Ctd, Csz, 
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Czs , and so on. Also, there are no roots for which we would 
have to postulate 9 in the second radical position and li in the 
third radical position of a single root, or 9 in the third radical 
position, along with h in the second position. This distribution 
follows quite naturally from the general constraint on voicing 
of root consonants in the second and third radical positions. 
But it follows only if the abstract segment 9 is postulated in 
underlying representations. 

The segment 9, thus, meets every test. It is a consonant, a 

quite natural extension of the class R, a [-cor] segment, and, 

as a low back consonant, will trigger Guttural Assimilation. 

It is not unnatural for 9 to alternate with vowels, glides, and 

h. Indeed, it is one of the few segments that do. Further, 9 

fills a gap in the phonological system and squares nicely with 

independently motivated morpheme structure constraints. The 

quest for X may now be abandoned. It has been pinpointed as 
26 

6. Conclusion 

In the preceding discussion, a number of apparent excep- 
tional forms were brought to light. The examples of the first 
column of (40) display stress patterns totally at variance with 
that predicted by Stress Assignment, while the plurals of (40) 
and (51)1 appear to be exceptions of Apocope. The examples 
of (42) and (43) are exceptions to Truncation. The examples 
of (41) appear to violate the rule of Vowel Harmony, and the 
examples of (58), Guttural Assimilation. The examples of 
(43)1 appear to undergo Prothesis exceptionally. Thus, a 
rule-feature approach of the type discussed in section 1 in 
connection with the Sanskrit example fails to offer any insight 
into these apparent exceptions. In fact, this approach cannot 
even generate the stress patterns of (40) without postulating a 
totally new ad hoc rule of stress placement. On the other 
hand, the abstract approach, again of the same general type as 
that discussed in connection with the Sanskrit example, ex- 

26 It is to be noted that some dialects of Maltese exhibit x (not to be 
confused with the X used above) where the dialect discussed here pos- 
sesses h. I have not investigated these dialects in any detail. However, 
if no reason can be given for deriving x from h in these dialects, it 
does not seem implausible that the abstract segment is to be identified as 
7 for such dialects, i.e., the voiced counterpart of x. The literature on 
this and other interesting dialectal features is nonexistent. 
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plains the apparent exceptional phenomena. By this approach, 
adopted in sections 4 and 5, all exceptions turn out to be per- 
fectly regular— in fact, to be expected. In summary, the 
postulation of an abstract segment 9, which never appears 
phonetically, permits a revealing solution to the problem of 
Maltese stress, vowel elision, prothesis, truncation, and so 
on. Furthermore, it allows us to retain the generalization that 
all roots are made up of three consonants as well as to pre- 
dict why there are no roots of the shape CXh, where X is what 
I have argued is 9. 

Any student of Semitics knows that the majority of in- 
stances of Maltese 9 derive from the historically prior 9 of 
proto-Arabic. 27 However, the discussion in section 5 was not 
an exercise in historical reconstruction. Instead, great pains 
were taken to demonstrate that the evidence for underlying 9 
is in the phonetic data. That is, the child coming to the 
language -learning situation is capable of inducing 9 on the 
basis of Maltese phonetics alone. It would be absurd to ascribe 
historical knowledge to the language learner. 28 The fact that 
abstract 9 must be postulated in the phonological component of 
Maltese is of consequence for the ultimate formulation of a 
naturalness principle of the type some have recently been 
interested in developing. First, any such condition will have 
to allow for phonological segments that never show up on the 
phonetic surface. Second, the condition will have to allow for 
rules of absolute neutralization, since apparently one of the 
rules needed to account for the phonetics of Maltese is of this 
type. This rule is stated as (60). 

(60) 9 a 

Among others, this rule will account for the phonetic reflex of 
9 observed in the derivations listed in (52). The fact that 
abstract segments and absolute neutralization must be coun- 
tenanced in linguistic theory should lead one to seriously 
reconsider Sanskrit-like cases. Although evidence internal to 
Sanskrit must ultimately decide the issue of the k ~ c alterna- 
tion in that language, the fact that such situations as the Mal- 

27 Some, however, derive from earlier 7. 

28 In view of fn. 27, it is clear that the synchronic situation does not 
overlap with the historical situation, since there is no evidence for under- 
lying y in the dialect under investigation. 



On the Abstractness of Phonology: Maltese ? 


61 


tese case do arise in a language gives the abstract solution of 
Sanskrit the edge, mutatis mutandis. Considerations of natu- 
ralness and rule plausibility will of course be decisive in de- 
termining such cases as that of Sanskrit, and the possibility 
that the putative k ~ c alternations of Sanskrit are lexical will 
have to be investigated. Assuming that these alternations in 
Sanskrit are to be related by a phonological rule, as in Mal- 
tese, the natural solution is the abstract solution, for k typi- 
cally becomes c before front vowels, but rarely before a . 29 
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That certain rules of English apply in a cyclical fashion re- 
mains one of the principal results of The Sound Pattern of 
English (hereafter SPE). 1 These rules include stress-assign- 
ing rules, such as the Main Stress Rule (hereafter MSR) and 
the Alternating Stress Rule (hereafter ASR). The following 
hypothesis may well reflect the true nature of cyclic rules 
in natural language: 

'One of the many arguments that Chomsky and Halle provide in 
support of the phonological cycle is the need to explain such pairs as 

3 4 1 „ 

[kandensAsanJ, which is a nominalized verb, meaning ‘act of condensing,’ 
and [kandansASon], which is a noun, meaning ‘a condensed state or form.’ 
The former example must have an underlying verb cycle, which explains 
the weakened stress preceding primary stress. The latter, like informa- 
tion, does not derive from an underlying representation with a verb 
cycle, which accounts for the reduced vowel preceding the syllable with 
[lstress]. To these examples cited in SPE may be added the following, 
which exist in my own speech: [prohibisan] vs. [proabisan]. The former 
shows up in such expressions as the prohibition of X by Y and is more 
closely associated with the underlying verb prohibit. The latter occurs 
in such expressions as the clays of Prohibition and is less closely asso- 
ciated with the verb. In the first example, there is an extra verb cycle, 
which again explains the weakened stress preceding primary stress, as 
well as the presence of li. In the latter example, there is no extra cycle, 
which accounts for the reduced vowel as well as for the absence of 
phonetic h. The segment h is commonly elided before unstressed vowels 
in English; cf. the two pronunciations of Amherst, [amherst] vs. [amarst], 
the latter being the pronunciation of the city’s residents; or [nihility] vs. 
[niyalism], for nihility and nihilism. Such pairs as those cited above 
constitute strong evidence for the phonological cycle. 
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Hypothesis I: Any kind of phonological rule may be cyclic. 

Although this hypothesis is logically possible, the appearance 
of more and more phonologies provides evidence that the 
most convincing candidates for the cycle are rules that assign 
stress. Moreover, many putative cases of the segmental 
cycle have been shown to be treatable as noncyclic. For 
these reasons, many investigators have adopted the following 
principle: 

Hypothesis II: Only stress-assigning rules may be cyclic. 

Chomsky and Halle have themselves expressed some dis- 
pleasure with Hypothesis I, as evidenced by their comment, 
“examples of cyclical application of rules seem to be 
restricted to prosodic features and segmental modifications 
associated closely with prosodic features.” 

The phonological cycle is an interesting theoretical con- 
struct, but, at the same time, a very powerful one, for it 
permits the generation of a great many phonological systems. 
Hypothesis II represents a serious effort to constrain this 
power. It is obvious, therefore, that we must look for more 
empirical examples that decide between the two hypotheses 
presented above or among the many others readily conceiv- 
able. In this article, some examples that may bear on the 
correct formulation of the cyclic principle are examined. A 
new hypothesis that lies between Hypothesis I and Hypothe- 
sis II in expressive power is advanced, but it should be 
noted that the one counterexample to our hypothesis, the SPE 
rule taking y to i and i to y, is overlooked. It is my feeling 
that this rule should be reexamined. If this rule turns out 
to be correct, then Hypothesis III will have to be further 
relaxed as hinted at by Chomsky and Halle. 

The first case to be discussed will relate to a class of 
adjectives in English, those ending in -alive and -atory. More 
specifically, the relevant examples include adjectives bearing 
these suffixes preceded by a single consonant, that is, forms 
of the shape schematized in (1). 


( 1 ) 


. . . VC 


j ative ) 
| atory | 


These cases may be illustrated by the examples found in (2), 
listed under columns I and II. 
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(2) I II 


divinatory 

inflammatory 

obligatory 

derivative 

imperative 

disputative 


assimilatory 

congrdtulatory 

anticipatory 

iterative 

generative 

ejacnlative 


These examples exhibit two stress patterns. Those listed 
under column I display stress on the syllable immediately 
preceding the endings -ative and -atory . This pattern may 
be designated presuffixal stress. Under column II a second 
stress pattern is encountered: stress falls on the second 
syllable before the relevant suffixes. This stress pattern may 
be termed pre- presuffixal stress. The question immediately 
arises as to how stress should be predicted for these two 
classes of words. There is no overt clue in (2) as to how 
stress assignment might be accomplished. Indeed, the oppos- 
ing examples of I and II constitute near minimal pairs, and 
in taxonomic phonemics these stress patterns must be con- 
sidered phonemic and unpredictable. That is, both divinatory 
and assimilatory possess the ending - atory , preceded by the 
lax vowel i plus a single consonant. But the former example 
displays presuffixal stress, while the latter exhibits pre-pre- 
suffixal stress. 

It is possible to predict the stress difference of these 
examples by the normal stress rules found in SPE if the pre- 
suffixal vowels of the column I examples are represented in 
abstract representations as tense, namely, divinatory, in- 
flAmmatory, obligatory , derivative , impErative , and disputa- 
tive. (Capital letters indicate that the vowels in question are 
[+tense].) The forms with pre-presuffixal stress, that is, 
those listed under column II, will be specified with presuffixal 
lax vowels in underlying representations. Thus, the differ- 
ence in stress will be predictable, since there will be a 
difference in underlying representations, namely a difference 
in the feature of tenseness. There are alternations related 
to these forms in which the relevant tense vowels actually 
show up phonetically as tense, which gives empirical con- 
firmation for postulating the underlying tense vowel for the 
column I examples. Thus, we find divine, inflAme, oblige, 
derive, imp Ere, and dispute, all with phonetically tense 
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vowels. We also know from other alternations that the a and 
o of the suffixes -atory and -ative are underlying tense, 
so that more correctly we have underlying divIn+At+Or+y, 
inflAm+At+Or+y , derlv+At+iv, and so forth. Notice that the 
phonetic laxness of the presuffixal vowels of column I is 
automatically predicted by the rule of Tri-Syllabic Laxing 
(cf. SPE, pp. 180-181), which has the effect of laxing vowels 
followed by two or more syllables. This rule, along with the 
stress rules of SPE and the underlying tenseness distinction, 
allows us to satisfactorily predict the stress patterns of the 
forms listed in (2). If we take divinatory and assimilatory 
as paradigm cases of the two classes, the derivations accord- 
ing to SPE are as follows: 


(3)[[divln] v At + Or + y] A [[assimil+At] v Or + y] A 


cyclei 

1 


1 

1 

2 


msr, case (e) 

ASR 

cycle 2 

2 

i 

2 

3 

1 

msr, case (a) 


1 

2 

1 

4 

2 

msr, case (c) 

post- 

cycle 

a 

i 

3 


a 

[-stress] 

3 

AUX. RED. I 

TRI-SYLLABIC 

LAXING 

STRESS 

ADJUSTMENT 


On the first cycle the innermost labeled bracketing is 
scanned, and stress is placed on the last strong cluster 
by case (e) of the MSR. In the case of assimilate, which is 

at this point assimilAt, the ASR is now applicable, yielding 
1 2 

assimilAt. If no other cycles existed, assimilAt would be 

correctly derived. On the second cycle, the tense o is 

stressed in both examples by case (a) of the MSR. Next, 

case (c) of this rule applies to both examples, giving assmi- 
2 12 

ilAtOry and divInAtOry, which by further rules become 
assimilatOry and divinatOry , as desired. 

Given the rules of SPE, one would expect to find cases 
exhibiting the alternation . . .VCYCate ~ . .VCVCative, where 
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the stressed vowel of the second alternation must have been 
underlying tense for stress to have been correctly assigned. 
More concretely, we expect to find some example, such as 
hypothetical gdnerhte ~ generative , where the second e would 
have to be underlying tense to predict stress, but where e 
never shows up as phonetically tense because of the rule of 
Tri-Syllabic Laxing. 2 This pair is of course nonexistent. 
However, crucial examples do exist for which this presuffixal 
stress is predicted by SPE, but for which pre-presuffixal 
stress actually obtains. Consider in this regard salivatdry 
and its corresponding verb salivAte. Given the rules of SPE, 
we would expect this adjective to be stressed salivatdry, since 
the i of this example is underlying tense, as shown by the 


alternation saliva, where the i does 

show up as phonetically 

tense. 

The derivation, according to SPE, is as follows: 

(4) 


[[sallv + At] v 

Or 

+ y]a 


cycle i 

1 


msr , case (e) 



1 2 


ASR 


cycle 2 

2 3 

1 

msr , case (a) 



3 1 4 

2 

msr , case (c) 


post-cycle 

a 





[-stress] 


AUX. RED. I 



i 


TRI-SYLLABIC LAXING 



4 

4 1 3 

3 

STRESS ADJUSTMENT 



salivatOry 




Case (c) of MSR should apply on the second cycle very much 
as it did in the derivation of divinatory in (3). But we do not 
find salivatdry, as (4) predicts. Rather, the correct stress 
pattern is salivatdry with pre-presuffixal stress, not with 
presuffixal stress. The underlying distinction between sali- 
vatdry with pre-presuffixal stress and divinatory with pre- 
suffixal stress becomes evident upon a cursory examination 


2 This was first pointed out in Kiparsky (1968), in which forms bearing 
the suffixes -ative and -atory are also discussed. Kiparsky’s explanation 
for the gap is invalid. Counterexamples to his explanation include 
carminative, pejorative , interrogative , derogatory , and imperative for 
those who do not possess the verb impere. 
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of (4) and (3). The former example derives from a verb 
ending in -ate. The latter does not. Instead the -ate appears 
to be part of the adjective-forming suffix, which becomes 
clear when we compare the examples of (2) once again. Thus, 
the verbs corresponding to the adjectives listed under column 
II all end in -ate, for. instance, assimilate, iterate, and 
generate. These adjectives have primary stress in just the 
position where primary stress is found in the corresponding 
verbs. On the other hand, the adjectives listed under column I 
of (2) have verbs without -ate, for instance, divine and 
derive, although obligatory corresponds to both oblige and 
obligate, to which I will return directly. Once again, note 
that the adjectives take primary stress in accord with the 
stress or their corresponding verbs. These facts may now 
be summarized as (5). 


(5) I II 

adjectives verbs adjectives verbs 


divinatory 

divine 

*divinate 

assimilatory 

*assimil(e) 

assimilate 

inflammatory 

inflame 
* inf laminate 

congratulatory 

*congratul(e) 

congratulate 

obligatory 

oblige 

obligate 

anticipatory 

*anticip(e) 

anticipate 

derivative 

derive 

*derivate 

iterative 

*iter{e) 

iterate 

imperative 

impere 

*imperate 

generative 

*gener(e) 

generate 

disputative 

dispute 

*disputate 

ejaculative 

*ejacul(e) 

ejaculate 

As this paradigm illustrates, adjectives with pre-presuffixal 
stress, that is, those of column II, correspond invariably to 


verbs ending in -ate and receive primary stress on the same 
syllable as the corresponding verbs. Similarly, adjectives 
with presuffixal stress, that is, those of column I, correspond 
to verbs without -ate and also receive primary stress on the 
same syllable as the corresponding verbs. Returning now to 
the example obligatory, which corresponds to both oblige 
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and obligate, we may be certain that this adjective derives 
from oblige. Further, there are some speakers who pro- 
nounce the adjective obligatory, proving that they derive 
their adjective from obligate. However, as with salivatory, 
the latter case is not derivable by the rules of SPE. 

Following up these observations, let us determine how 
salivate and obligate derive from underlying sallv+At and 
obllg+At. 


( 6 ) 


[salIv+At] v 

[oblIg+At]v 


1 

1 

msr , case (e) 

1 2 

1 2 

ASR 

i 

i 

AUX. RED. I 

3 

3 

STRESS ADJUSTMENT 


Notice that tense i is laxed by Aux. Red. I in the derivation of 
these verbs. But this laxing is exactly what is needed to 
correctly derive salivatory (and obligatory). We must allow 
Aux. Red. I to apply on the first cycle. 3 


( 7 ) 


cycle x 


[[salIv+At] v Or + y]A 


1 

i 


1 

2 


msr , case (e) 

ASR 

AUX. RED. I 


cycle 2 2 3 1 

1 4 2 

a 

[-stress] 

3 

1 3 

salivatory 


msr , case (a) 
msr , case (c) 

AUX. RED. I 


STRESS ADJUSTMENT 


In other words, Aux. Red. I applies on the first cycle, just 
as it does in (6), and also on the second cycle, analogous 
to the derivation in (3). However, in (3), as in SPE, this rule 
was considered to be noncyclic. The derivation given in (7), 


3 If the -voc- of advocate and -voke of evoke are to be related, a 
similar explanation is required to derive advocative vs. evocative. 
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which is apparently unavoidable if these forms are to be 
correctly generated, proves that Aux. Red. I is a cyclic rule. 
Let us state the relevant rule according to the statement 
given in SPE . 


( 8 ) 

AUX. y 
RED. 

I: 



[-cons] 


[-stress] 0 # 


Condition: y is weaker than 2 


I now turn to a case that is similar to, but nevertheless 
different from, the English example. The paradox that will be 
illustrated below is taken from Harris (1969). However, the 
conclusion I draw is quite different from that drawn by 
Harris. The problem is one of predicting high glides in the 
superficial representations of Spanish. Consider the following 
examples: 

(9) (a) laudano, naufrago, farmaceutico , terpeutico 
(b) alicuota, conyuge, cuadriyugo , pleyade 

Orthographic u of the examples of (9a) and of the first 
example of (9b) is pronounced as the glide w. The ortho- 
graphic y of the remaining (9b) examples is pronounced 
as phonetic y. It is possible to derive these glides from 
underlying vowels by means of the following rule: 

(10) GLIDE FORMATION: - G / 

The symbol G is an informal abbreviation for w or y, de- 
pending on the quality of the underlying vowel. By this rule, 
underlying laudano would become lawdano , coniuge would 
become conyuge, and so forth. Nouns and adjectives in 
Spanish normally receive stress on their antepenultimate 
syllable. Thus, if stress were assigned before Glide Forma- 
tion applied, laudano and coniuge would be stressed laiidano 
and coniuge, which would be incorrect. Stress must be 
assigned to the syllable preceding the phonetic glides. Thus, 
stress is assigned not before, but after, the glides are formed 
by rule (10). In other words, the derivations listed in (11) 
are required. 
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(11) laudano coniuge 

lawdano conyuge glide formation 

lawdano conyuge stress assignment 

Another set of examples exemplifying the change of high 
vowels to high glides is illustrated by the following: 

(12) amplto ‘I enlarge’ insinuo ‘I insinuate’ 
amplyamos ‘we enlarge’ insinwamos ‘we insinuate’ 


The stems of these verbs appear to be ampli and insinu, and 
these are the actual phonetic representations associated with 
the singulars of (12). In the plurals, however, the stems 
show up as amply and insinui , that is, with glides. According 
to Harris, verbs are typically stressed on the penultimate 
syllable, and it is rather obvious that stress plays a crucial 
role in determining which stems of (12) will bear high glides, 
and which will bear high vowels. To account for the differ- 
ence, the following rule of Glide Formation is proposed: 


(13) glide formation: 


' V ' 

+high 

-stress 



This rule may be ordered after the rule that assigns stress, 
giving rise to the following derivations: 


(14) 


ampli+o 

ampli+o 

amplio 


insinu+o ampli+a+mos insinu+a+mos 

. . , , . . STRESS 

msmu+o ampli+a+mos vnsmu+a+mos assignment 

glide 

— amply+a+mos insinw+a+mos formation 

( 13 ) 

insinuo amplyamos insinwamos 


But we are now faced with an apparent contradiction. The two 
instances of Glide Formation are sufficiently similar to indi- 
cate that they are the same rule. Yet in one case, Glide 
Formation must precede Stress Assignment, as in (11), and, 
in another it must follow Stress Assignment, as in (14). 
Harris concludes from this ordering contradiction that such 
examples as those listed in (9) should possess glides in 
underlying representations, which of course makes rule (10) 
unnecessary. However, there is another alternative. Notice 
that the first application of Glide Formation applies to stems, 
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whereas the second application applies to material associated 
with morpheme boundaries. This state of affairs is indicative 
of a cyclic rule. Let us assume that rule (13) is the correct 
formulation of Glide Formation and that it applies in a 
cyclical fashion: Glide Formation will apply on the stem 
cycle and later on the word cycle after stress has been 
assigned. 4 This possibility, if adopted, clears up the ordering 
contradiction noted above. 

There is a similarity between the two cyclic rules dis- 
cussed above. In the English example, the feature [-stress] 
is mentioned in the structural change of the relevant rule 
(cf. (9)). In the Spanish example, the feature [-stress] is again 
mentioned in the relevant rule (cf. (13)), but this time in the 
structural analysis. However, both cases are similar in that 
the feature [-stress] is mentioned in the matrix of the affected 
segment, that is, it is specified in the matrix of the segment 
that does not serve as the left or right environment of the 
appropriate rule. This property may be a characteristic of 
cyclic rules. Accordingly, I advance the following hypothesis: 

Hypothesis III: Only rules that specify the feature stress in 
the matrix of the affected segment may be 
cyclic. 

This hypothesis makes all cyclic rules dependent on stress. 
Rules that mention the feature stress only in the left or right 
environment are precluded from being cyclic. It is imme- 
diately obvious, however, that stress-assigning rules, such 
as MSR and ASR, qualify under Hypothesis III. Thus, Hypoth- 
esis III falls between Hypothesis I and Hypothesis II in 
expressive power. 5 


4 Stress placement is itself a cyclic process, cf. Foley (1965) and 
Harris (1969), but apparently does not apply on the stem cycle. One 
might distinguish two kinds of cyclic rules, those that are stem-cyclic 
and those that are word-cyclic, where word does not correspond to the 
use of this term in word-level phonology. 

5 The cyclic principle adopted here may have to be revised in the light 
of new examples or new evidence bearing on the treatment of the cases 
presented above. For example, if the rule of Glide Formation in Spanish 
could be proven to be noncyclic, the principle might be tightened up so as 
to require stress to be mentioned only in the structural change, which 
would include rule (9) along with all stress-assigning rules but would 
rule out (13). 
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On Sentence Stress and 
Syntactic Transformations 


JOAN W. BRESNAN 
Massachusetts Institute of Technology 


Perhaps the fundamental insight of generative phonology 
is that phonological phenomena are predictable from gram- 
matical representations by a system of ordered rules. These 
grammatical representations are themselves “predictable” — 
that is, generable— given the base and transformational com- 
ponents. In this paper I wish to advance a proposal concerning 
the interaction of certain phonological and syntactic rules 
that extends the predictive power of the phonology and at the 
same time provides a new source of information about syn- 
tactic representations. If this proposal is correct it has 
interesting and far-reaching consequences for linguistic the- 
ory. The phonological rule to be discussed is the Nuclear 
Stress Rule (NSR). 

The NSR is a cyclic rule applying after all rules that 
affect the stress of individual lexical items have applied; it is 
formulated as follows : 1 

note: For suggestions for improving several earlier versions of this 
paper I am very grateful to Noam Chomsky, Morris Halle, and James D. 
McCawley, who of course are not responsible for the remaining defects. 
This work was supported in part by the National Institutes of Mental 
Health (Grant MH- 13390) and by the National Institutes of Health (Grant 5 
T01 HD00111). A slightly different version of this paper appears in 
Language 47:257-281. For criticism and further development of the ideas 
here, see Language (June 1972), which includes my “Stress and Syntax: 
A Reply.” 

'This is the preliminary formulation given by Chomsky and Halle 
(1968:17), though they later collapse the NSR with another rule. If the 
proposal of the present paper is correct, the NSR should remain as it was 
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nsr V - 1 / [ A x V Y Z] 


where Z may contain no ^ and where A ranges over major 

categories such as NP, VP, S. Given the convention that any 
application of 1-stress within a cycle reduces all other stress 
values by 1, the NSR has the effect shown in (1). 

( 1 ) 

[ s [Mary] [ yp [teaches] [engineering] yp ] g ] 

1 1 1 (word stress) 

2 1 1st cycle: nsr 

2 3 1 2nd cycle: nsr 

There is a question of whether the NSR should be allowed 
to cycle on VP. Note that if it does not cycle on VP, the 
stress contour [221] will result in (1). But there is another 
rule that alters [221] to [23 1]. 2 Thus, instead of the derivation 
shown in (1), the type of derivation shown in (2) may be 
correct: 

(2) [ [Mary] [teaches] [engineering] ] 

1 1 1 (word stress) 

2 2 I NSR 

3 [221] - [231] 

For the moment I shall ignore this detail in the application 
of NSR. It is clear that this rule results in primary stress 
falling on the rightmost constituent in a sentence, which is, 
in general, the “normal” intonation for an English sentence. 
There are, however, well-known classes of exceptions to this 
pattern. Final anaphoric pronouns do not normally receive 
primary stress: 

Helen teaches it. 

i 

*Helen teaches it. 


first formulated. The statement of the rule in Chomsky and Halle (1968) 
omits the condition on Z that guarantees that only the rightmost primary- 
stressed vowel receives 1-stress by the NSR. 

2 This rule is tentatively stated in Chomsky and Halle (1968: 115-117) 
as a word-stress rule; they note that it could be generalized to such 
cases as I am considering here. I am assuming that the NSR may apply 
to any phrase node, including VP, in isolation. 
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(“Normally” means “excluding emphatic or contrastive 
stress.”) Nor do final indefinite pronouns receive primary 
stress normally: 

The boy bought some. 

*The boy bought some . 

Other anaphoric items, even when grammatically definite, 
receive no 1-stress: 

John knows a woman who excels at karate, and he 
avoids the woman. 

In what follows I will assume that by some means anaphoric 
and indefinite elements are not assigned primary stress, and 
generally I will ignore the stressing of items that are not 
relevant to the point at issue. 

The stress patterns of certain syntactically complex con- 
structions appear to violate the general prediction made by 
the NSR. There are four cases that I will be concerned with 
here. The first is the type of contrast observed by Newman 
( 1946 ): 

(la) George has plans to leave. 

(l b) George has plans to leave. 

Roughly, the meaning of (la) is that George has plans, which 
he intends to leave, while (Ib) means that George is planning 
to leave. The next pair of examples belongs to the same cate- 
gory: 

(l c) Helen left directions for George to follow. 

(l d) Helen left directions for George to follow. 

(Ic) means that Helen left directions, which George is sup- 
posed to follow, while (Id) means that Helen left directions to 
the effect that George should follow. 

The second case I will consider is quite similar: 

(Ha) Mary liked the proposal that George left. 

(lib) Mary liked the proposal that George leave. 

As in case I there is a syntactic difference corresponding 
to a difference in stress. 

A third case involves questions, direct and indirect: 

(Hla) John asked what Helen had written. 

(Illb) John asked what books Helen had written. 

(IIIc) What has Helen written? 
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(Illd) What books has Helen written ? 

(Hie) You can’t help noticing how he is. 

(Illf) You can’t help noticing how serene he is. 

(Illg) Whose have I taken? 

(Illh) Whose umbrella have I taken? 

It should be noted here that the interrogative which is in- 
herently contrastive; in the sentence 

2 1 
Which books has John read? 

“reading” is implicitly contrasted with some other notion: 

He has read some books but only skimmed others. 

That such sentences with which do not have the intonation 
characteristic of case III is therefore of no concern here. 

The fourth case involves relative clauses again: 

(IVa) George found someone he’d like you to meet. 

(IVb) George found some friends he’d like you to meet. 
(IVc) Let me tell you about something I saw. 

(IVd) Let me tell you about something strange I saw. 

The interesting fact about the above apparent exceptions to 
the NSR is that they are all predictable without any special 
modifications in that rule, given one assumption: the Nuclear 
Stress Rule is ordered after all the syntactic transformations 
on each transformational cycle. 

Note, first, that if transformations cycle on the nodes NP 
and S (Chomsky, 1970) but not VP, the above assumption 
entails that the NSR apply not on VP within S, but only on NP 
and S (and on any other transformationally cycled nodes). 
Second, the above assumption entails that the NSR be cyclic. 
I will now verify the above claim. 

First, I will derive (Ic) and (Id); (la) and (lb) are similar, 
but involve an additional deletion. The following grammatical 
representations are only approximate. 

(3) 

[ s Helen left [ directions [ s for George to follow directions s ] Np ] g ] 

111 111 (word stress) 

2 2 1 1st cycle: nsr 

0 2nd cycl e: syntax 

2 2 1 3 3 3rd cycle: nsr 


Derivation of (Ic) 
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[ g Helen left [ Np directions [ g for George to follow ] ] ] 

1 11 (word stress) 

2 1 1st cycle: nsr 

2 3 1 2nd cycle: nsr 

2 2 3 4 1 3rd cycle: nsr 


Derivation of (Id) 

As shown in (3), the stress difference in (Ic) and (Id) is 
predictable, because in the deep structure of (Ic) follow has a 
direct object, while in (Id) follow has no direct object and 
hence receives primary stress as the rightmost constituent. 
Case II is parallel. 


( 4 ) 

[ Mary liked [ Np the proposal [ s that George left the proposal ] ] ] 

11 1 11 1 s np s 

(word stress) 

2 2 1 1st cy cle: nsr 

0 2nd cycle: syntax 

2 2 1 3 3 3rd cycle : nsr 


Derivation of (Ha) 


ts 


Mary liked [ Np the proposal [ s that George leave 1 ] ] 

11 1 1 1 S ^ 

1 (word stress) 

2 1 1st cycle: nsr 

2 3 1 2nd cycle: nsr 

2 2 3 4 1 3rd cycle: nsr 


Derivation of (lib) 


In the derivation of case III, I have bracketed the examples 
to reflect the phrase structure rule 

S — comp S 

where c ^ p is Q, the interrogative morpheme. This rule 

is justified in Bresnan (1970b). I have omitted the corre- 
sponding bracketing from the preceding cases because it plays 
no role there. I shall derive (Ilia) through (Illd). 
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(5) 


John asked comp [ 

b b +WH b 

Helen had written something 
+wh 

s ] si s] 

i i 

something 

+wh 

1 

2 

1 

1 

0 

(word stress) 

1st cycle: nsr' 

2nd cycle: syntax 

2 2 


3 

1 

3rd cycle: nsr 


Derivation of (Ilia) 


In (5) the object of written is the interrogative pronoun what 
(which I am assuming to be derived from something, though 
this assumption is not necessary for the point at issue); 
pronouns, it should be recalled, do not receive primary 
stress. Thus, the verb retains primary stress. 

( 6 ) 

L John asked [- comp L Helen had written some books ] t] ] 

LS L S +WH LS + wh i> 5. s 

11 111 (word stress) 

2 2 1 1st cycle: nsr 

some books 

+wh i 0 2nd cycle: syntax 

2 2 1 3 3 3rd cycle: nsr 

Derivation of (Mb) 

As shown in (6), the full NP object of written receives primary 
stress, causing the stress on written to be lowered. The 
difference in stress between (Ilia) and (Illb) reflects the 
stress difference between the simple sentences embedded in 
them: 

Helen had written something. 

Helen had written some books. 

The same is true of (IHc) and (Illd): 

(?) 

Tj COMP („ Helen has written something ] r] 
b +WH b +wh 

1 1 

2 1 

something 0 

+wh 

has 0 

What has Helen written? 

Derivation of (IIIc) 


(word stress) 

1st cycle: nsr 
2nd cycle: syntax: 

QUESTION FORMATION 
SUBJECT- VERB INVERSION 
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[- comp L Helen has written some books 1 -1 
55 +wh s +wh s s 


1 

2 


1 

2 

1 

1 

(word stress) 

1st cycle: nsr 

some books 




2nd cycle: syntax: 

+wh 1 



0 

QUESTION FORMATION 

has 

0 



SUBJECT- VERB INVERSION 


What books has Helen written? 

Derivation of (Hid) 


The analysis given in case III correctly predicts the exis- 
tence of a stress difference associated with the two readings 
of sentences like 

The parable shows what suffering men can create. 

The readings may be indicated as follows: 

The parable shows what (suffering men) can create. 

The parable shows (what suffering) men can create. 

These examples are exactly analogous to those of case III: 
the pronominal object what permits the verb to retain primary 
stress; the full object what suffering causes the verbal stress 
to be lowered. There are many similar examples, for in- 
stance, I forgot how good bread smells. 

In cases I and II, the stress difference depended on whether 
the verb had an underlying object: if it did, the verbal stress 
was lowered; if it did not, the verb retained primary stress 
throughout the derivation. In case III, the crucial factor was 
what kind of object the verb had: if pronominal, the verb 
kept primary stress; if a full object, the verbal stress was 
lowered. In case IV, it appears that the kind of object- 
pronominal or full— affects the stress contours of relatives 
just as it does of questions: 

(8) 

[ s George found [ Np someone [ s he would like you to meet someone s ] Np ] s ] 
11 11 (word stress) 

2 1 1st cy cle: nsr 

0 2nd cycle: syntax 

22 31 3rd cycle : nsr 


Derivation of (Via) 



80 


Joan W. Bresnan 


[ s George found [ Np some friends [ s he would 


like you to meet some friends S ] NP ] S J 
111 (word stress) 

2 2 1 1st eye le : nsr 

0 2nd cycle: syntax 


3rd cycle : nsr 


Derivation of (VIb) 

This fact would lead one to predict that the difference between 
plans to leave and plans to leave is neutralized when the head 
is pronominal. In other words, there should be a stress 
contrast between the relative clause construction of case I— 
George has plhns to leave— and the same type of construction 
with a pronominal head. This prediction is borne out: George 
has something to leave. 

In general, where the simple sentence embedded in a 
relative would receive verbal primary stress by itself— 

I like a man (like that). 

—the corresponding relative has verbal primary stress: 

He’s a man I like. 

In these two examples a man is predicative. If a man is 
specific, it can receive primary stress in the simple sen- 
tence: 

I like a (certain) man. 

And correspondingly we find 

A (certain) man I like . . . 

There are sentences in which just this stress difference 
decides the reading. 

A man I like believes in women’s liberation. 

When man has greater stress than like, the sentence is 
understood as being about a certain man; when like carries 
greater stress than man, the sentence is, in a sense, about 
the speaker . 3 

All the cases discussed involve the movement or deletion 
of verbal objects rather than subjects. The reason is that, 

3 Under the latter reading the sentence is generic and may be para- 
phrased (approximately) as 
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since the NSR assigns primary stress to the rightmost ele- 
ment, only cases in which the underlying rightmost element 
has been affected by transformations can provide crucial 
evidence. Thus, both the ordering hypothesis advanced here 
and the previously proposed ordering can account for the 
stress in 

I asked whose children bit Fido. 
the man whose children bit my dog 
a desire to eat 

But only the new ordering hypothesis accounts for the stress 
in 

I asked whose children Fido bit. 
the man whose children my dog bit 
food to eat 

In the latter examples the underlying objects have moved 
from their original rightmost position, where they had caused 
the verbal stress to be lowered during cyclic application of 
the NSR. 

The ordering hypothesis explains the fact that the stress 
patterns of certain syntactically complex constructions reflect 
those of the simple sentences embedded within them in deep 
structure. This preservation of basic stress pattern through 
the syntactic derivation provides a new method for deter- 
mining underlying grammatical representations and for de- 
ciding questions of syntax. To illustrate this method, I will 
consider the following question. It has been proposed (most 
recently by Emonds (1970) but earlier by Lees (I960)) that 
certain infinitival complements should be derived from deep 
structure VP’s rather than S’s. Suppose that this proposal 
is applied to the analysis of certain adjective + complement 
constructions. The question is whether in a construction like 

It is tough for students to solve this problem. 


A [=any] man I like believe . . . 

Some examples of the general types I have been discussing are given in 
Bolinger (1968) as counterexamples to the observations in Newman (1946). 
As I have shown, they are only apparent counterexamples to the theory 
of generative phonology. A very few of Bolinger’s examples— mostly 
idiomatic, e.g., money to bum — remain unexplained. 
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there is an underlying S = [for students to solve this problem] 
or an underlying PP + VP = [for students] [to solve this 
problem ]. 4 

There are several facts that argue against the sentential 
analysis. First, if there were an underlying sentence, one 
would normally expect such a sentence-cyclic transformation 
as There Insertion to take place . 5 But, though one can say 

4 This alternative is not exhaustive since, if VP and S are both available 
as underlying complements, one would expect a full range of possible 
subcategorizations for adjectives: VP, S, PP + VP, PP + S, etc. These 
possibilities are compactly expressed in the rule 

vp '"*••• ( pp ) ({?)) 

In fact, as will become clear, all these possibilities are realized with 
various adjectives. But there do exist predicates that clearly resist S 
complements, including PP + S complements: 

♦For John to accept this view would be tough (for him). 

♦It would be tough for John for him to accept this view. 

♦For us to solve that problem was a bear (for us). 

♦It was a bear for us for us to solve that problem. 

Cf. That problem was a bear for us to solve. 

In Appendix I the possibility of “preserving” an S analysis for tough, 
a bear, and other predicates by deriving their PP + VP complements from 
PP + S is discussed. 

Note that it is immaterial here whether the complement is conceived 
as originating in subject position or at the rightmost position in VP. 
See Emonds (1970) for a general argument in favor of the latter view. 

5 There Insertion places the expletive there in subject position before 
certain indefinites: 

There will be a son of the nobility present. 

There Insertion is cyclic, since it may both follow and precede Passive 
in a derivation. It follows Passive in the following derivation: 

While you watch, a pig will be roasted. -> 

While you watch, there will be a pig roasted. 

(The latter sentence must be carefully distinguished from 

?While you watch, there will be a roasted pig. 

?While you watch, there will be a pig that is roasted. 

In these examples, Passive has not applied to the main sentence.) 

There Insertion precedes Passive in this derivation: 

A proved that mercury was in the bottle. -* 

A proved that there was mercury in the bottle. -> 

There was proved to be mercury in the bottle. 
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It will be tough for at least some students to be in class 
on time. 

one cannot say 

♦It will be tough for there to be at least some students 
in class on time. 

Compare cases that are truly sentential: 

The administration is eager for there to be at least 
some students in class on time. 

The commander left directions for there to be a soldier 
on duty at all times. 

It wouldn’t surprise me for there to be countless 
revolutionaries among the secretaries. 

Second, the for complementizer of a true sentential comple- 
ment allows many types of objects that the preposition for 
after hard does not: 

Emmy was eager for that theorem on modules to be- 
come known. 

♦It was tough for that theorem on modules to become 
known. 

It would surprise me for a book on Hittite to please 
John. 

♦It would be tough for a book on Hittite to please John. 

Third, the complement of hard, tough, a bear, a breeze, and 
similar predicates does not behave as a sentential constituent 
under S Movement: compare a true sentential complement— 

It is surprising [for a woman to act that way g ] 

[For a woman to act that way g ] is surprising" 

—with the complement of hard or tough: 

It is hard for a woman to act that way. 

♦For a woman to act that way is hard. 

It’s tough for students to grasp this concept. 

♦For students to grasp this concept is tough. 

It is a difficult syntactic problem to determine the correct 
analyses of for constructions . 6 The above ordering hypothesis 

6 The problem lies in determining the correct criteria for distinguishing 
among the many possible analyses. The S-Movement criterion is proba- 
bly the best type for determining simple sentencehood. 
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provides new evidence bearing on this problem, for tough, 
hard , and the other adjectives of this construction are subject 
to a transformation that affects the object of the complement 
to produce such sentences as 

This theorem was a breeze for Emmy to prove. 

Given that transformations do not cycle on VP, the hypothesis 
advanced above results in exactly the right stress contours 
for these sentences if the complement is represented as 
PP + VP. To illustrate, suppose that (9) shows a permissible 
deep structure for That theorem was tough to prove, ignoring 
details . 



As noted, there is no cycle on VP, so that no rules will apply 
until S. At that point, the object of prove is shifted, yielding 
the derived structure shown in (10). 



Then NSR will apply, giving the contour [221], which will 
eventually become [231] by the rule referred to in footnote 2. 
On the other hand, suppose that this example came from 
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a deep structure having a sentential complement to tough, 
for example that shown in (11). 

(ID 


So 



for A to prove that theorem tough 


Again, the exact details of the representation are immaterial. 
The NSR would apply on the Si cycle, producing prove that 
thhorem > on the S 0 cycle that theorem would be moved into 
subject position and Si extraposed as seen in (12). 

( 12 ) 


So 



Again NSR would apply, yielding the incorrect contour *[213]. 7 

Thus, one is led to conclude from both stress and syntax 
that VP as well as S must be a possible adjectival complement 
in deep structure. (See Appendix I for further discussion.) A 
given adjective may therefore be subcategorized for VP or 
S (or both). If the Object Shift transformation applies only 
to adjectives with VP complements, there will be no need to 
resort to rule features in order to describe this phenomenon; 


7 The connection between this type of construction and the ordering 
hypothesis advanced here was brought to my attention by Joan Maling. 
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that is, arbitrariness in the grammar may be reduced by 
stating Object Shift in such a way that it will apply only to 
VP complements. 8 

There is in fact a class of adjectives permitting both S and 
PP + VP complements, namely, the class including good, bad, 
sweet, pleasant, and appropriate. The ambiguity in such 
cases was noticed by Lees (1960). The sentence 

It is good for John to leave . 
may mean either 

For John to leave is good. 

= It is good (for John to leave) 


or 


To leave is good for John. 

= It is good for John (to leave) 


8 Object Shift may be (tentatively) stated as follows: 
[ s A Pred (PP) [ yp V* (P) NP]j 


where V* represents an arbitrarily long string of Verbs. This formula- 
tion would permit derivation of 

John is easy for Bill to please. 

John is hard for Bill to even try to please. 

John is hard for Bill to even begin to try to please. 

but not 

♦You are tough for me to believe that Harry hates. 

(Postal, 1968:103) 

♦Harriet is tough for me to stop Bill’s looking at. 

(Postal, 1968:109) 

Postal (1968:102) states that Object Shift (his “Tough Movement”) trans- 
ports an NP into subject position only from an “immediately lower 
clause.” This statement leads him both to awkward complications of the 
rule and to ad hoc theoretical elaborations. While Postal’s version states 
that Object Shift may not occur across more than one S-bracket, the 
version of the rule given here states, in effect, that Object Shift may not 
occur across any S-bracket. There is, therefore, an empirical difference 
between these two versions, and the crucial evidence is presented in 
paradigm (X) of this paper. The evidence there, as the reader will note, 
crucially favors an “intrasentence” version of the rule over any “cross- 
sentence” version; that is, any version like Postal’s will incorrectly 
predict that (Xa) is a grammatical sentence. 
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Lees maintains a clear distinction between the ambiguous 
class {good-, his type 7) and the unambiguous class {hard, 
tough-, his type 8), but some speakers may class certain of 
the latter with the former, permitting sentences like 9 

| hard | 

For John to please Mary is < easy > . 

(difficult) 


The possibility of both VP and S complements for these 
adjectives accounts for the following paradigm: 


(Xa) 

(Xb) 

(Xc) 

(Xd) 


*Such things are not 
be children involved in. 


good 
appropriate/ 


1 


for there to 


It is not 


( good | 

(appropriate/ 
involved in such things. 

Such things are not /^ ooci 


for there to be children 


I 


be involved in. 

/good 


It is not , . , , 

(appropriate/ 

in such things. 


( appropriate/ 

1 


for children to 


for children to be involved 


The ungrammaticality of (Xa) is precisely what is predicted 
from the analysis given here, because good and appropriate 
may take both S and VP complements. Object Shift can apply 
only to VP complements, as shown in footnote 8, and There 
Insertion can apply only to S complements. The presence of 
there in (Xa) and (Xb) forces the “S interpretation” of the 


9 One such speaker is Postal (1968:25), who writes: “One must observe 
that the whole construction involves a subtle structural ambiguity of a 
not understood type. A string like: 

3.(8) It was difficult for Tony to rob the store 
has two different Surface Structures: 

3.(9) a it was difficult for Tony (to rob the store) 
b it was difficult (for Tony to rob the store) 

The difference in meaning is real though subtle. The first seems to 
associate the difficulty directly with Tony personally. The second allows 
for a more generic attribution of difficulty. The difference shows up 
clearly in two variant pronunciations.” 
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complement in both (Xa) and (Xb), and hence the shifted 
object in (Xa) is ungrammatical . 10 

I have discussed adjectives, like tough, that take only 
(PP) + VP complements as well as adjectives, like good, 
that take both (PP) + VP and S. It should not be surprising 
to discover adjectives taking (PP) + S, which is what we 
would expect if VP is, with S, a possible complement gener- 
ated in phrase structure. The phrase structure rules will 
specify VP as an alternative choice wherever S is specified, 
as in the following rule: 

VP - . . . (PP) (j V s P [) 

One adjective that displays the possibility PP + S is good: 


10 The sentence John was good to leave is itself ambiguous: John may 
be understood as the one leaving {It was good of John to leave) or the one 
left (It was good to leave John). Corresponding to these readings is a 
difference in stress: 

John was good to leave ( John is subject of leave) 

John was good to leave (John is object of leave) 


The former is probably transformationally derived from 
It was good of John to leave. 

1 3 

Of John is probably a PP complement to good: the stress on good of John 
in isolation suggests that it is the Compound Rule that is applying. The 
Compound Rule (Chomsky and Halle, 1968:17) results in the characteristic 

13 

initial stress of English compounds: blackbird is produced by the Com- 

2 i 

pound Rule, while black bird is produced by the NSR. Thus, we would 
have a derivation like the following: 

[It was [good [ of John] ] [to leave] ] 

111 1 (word stress) 

2 1 1st cycle: NSR 

1 3 2 2nd cycle: Compound Rule 


2 

John 0 0 


3rd cycle: 
syntax 


3 2 1 NSR 

Notice that to avoid deriving *Mary was good of John to leave by Object 
Shift from It was good of John to leave Mary, either the prepositional 
phrase for NP must be distinguishable by the rule from of NP , or the 
infinitive must in these cases be an unreduced sentence at the point at 
which Object Shift would apply. 
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For Mary to learn karate would be good for her. 

It would be good for Mary for her to learn karate . 

In fact, one would predict that Object Shift cannot apply to 
these examples, since a full S follows for Mary, and this 
prediction is borne out: 

* Karate would be good [for Mary PP ] [for her to learn s ] 
Karate would be good [for Mary pp ] [to learn vp ] 

The ungrammaticality of * Karate would be good for Mary 
for her to learn is another crucial example in favor of the 
formulation of Object Shift given here. 

To conclude, because both the tough to prove and the 
passive construction have rightward primary stress, I have 
ordered the NSR after all transformations on each cycle. 
This ordering guarantees that on a given cycle Object Shift 
or Passive may apply before the NSR: 

John was seen by Mary. 

John was hard to see. 

Note that the same ordering applies to noun phrases: the 
passivization of nominals (Chomsky, 1970) also precedes the 
NSR: 


the enemy’s destruction of the city 
the city’s destruction by the enemy 

On the other hand, within a derivation Question Formation 
and Relative Clause Formation must apply after the NSR 
has affected the simple S’s embedded in interrogative and 
relative structures: 

What books has Helen written ? 

I wonder what books Helen has written. 

Here’s a book for you to read. 

This ordering follows automatically from the principle of 
the transformational cycle and from the analysis of syntactic 
structures given, in which there is a simple S embedded 
within interrogatives as well as within relatives (Bresnan, 
1970b). That Question Formation and Relative Clause Forma- 
tion actually do apply on the transformational cycle is shown 
by independent syntactic arguments in Appendix II. 
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Some Consequences 

The ordering of the NSR proposed here has interesting 
consequences for linguistic theory. The most immediate 
consequence is, of course, the inadequacy of a basic assump- 
tion of generative phonology (Chomsky and Halle: 15): “It is 
well known that English has complex prosodic contours 
involving many levels of stress ... It is clear even from a 
superficial examination that these contours are determined 
in some manner by the surface structure of the utterance.” 
Instead, it appears that the stress contours of English sen- 
tences are determined in a simple and regular way by their 
underlying syntactic structures. Further, because prosodic 
stress rules, like the NSR, require prior assignment of word 
stress, the latter must occur either on deep structure or in 
the lexicon. 11 However, if word stress is assigned prior to 
the syntactic transformations, it follows automatically that 
transformationally attached affixes are stress-neutral. 12 For 
example, the primary stress on the verb derive is unchanged 
by the affix -ing but shifts when -ation is affixed: 

deriving 

derivation 

This difference in stress would follow if -ing, but not -ation, 
were attached to derive by a syntactic transformation, which 

“Since the ordering hypothesis entails that some phonological rules 
apply in deep structure or in the lexicon, it is natural to ask whether all 
phonological rules so apply. It is clear that the rules of “external 
sandhi” in some languages, affecting segments across word boundaries, 
must apply on surface structure, because two words that have separate 
locations in deep structure may be contiguous in surface structure and 
undergo sandhi. Such rules of “external” phonological phenomena are 
analogous to the post-cyclic or last-cyclic syntactic rules, in that both 
apply after the cyclic rules. Prosodic rules, such as the NSR, are 
analogous to cyclic transformations in a way that the ordering hypothesis 
makes clear. Word-internal rules affecting stress or segmental pho- 
nology (see Chomsky and Halle, 1968) are analogous to rules of deriva- 
tional morphology and doubtless interact with them. Further research 
pursuing the parallel articulation of phonological and syntactic rules and 
their interactions may prove interesting. 

“Arlene Berman first pointed out this consequence to me, and Noam 
Chomsky called the further consequence for the lexicalist hypothesis to 
my attention. 

Needless to say, it does not follow that stress-neutral affixes are 
transformationally attached, but only that a non-stress-neutral affix is 
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is exactly what Chomsky (1970) argues on independent syn- 
tactic and semantic grounds. His lexicalist hypothesis states 
that such gerundive nominals as 

Wanda’s deriving the answer 

—which are productive and sentence-like— are created by a 
syntactic transformation, while derived nominals like 

Wanda’s derivation of the answer 

—which are restricted and noun-like— are created by lexical 
rules. Because the NSR may apply on the first syntactic 
cycle, and because word-stress assignment precedes prosodic 
stress assignment, all lexical insertion must occur on or 
before the first transformational cycle. If there is some 
level in derivations at which all lexical insertion converges, 
then deep structure, in the sense of Chomsky (1965), exists. 
The assignment of word stress prior to prosodic stress 
simply follows from the principle of the phonological cycle 
(Chomsky and Halle, 1968): in other words, the stress of 
the whole is a function of the stress of the parts. Therefore, 
it is a consequence of the ordering hypothesis presented here, 
together with the principle of the phonological cycle, that 
the lexical hypothesis (Chomsky to appear) is correct and 
that deep structure exists. 13 


not transformationally attached. This consequence raises a number of 
problems for further research. For example, inflectional morphology 
often involves radical phonological changes, yet the context for a passive 
vs. active verb or a nominative vs. accusative noun is determined trans- 
formationally. Since it is still an open question whether passive and 
active deep structures differ in some way (see Hasegawa, 1968), it is 
possible that passive verbs are lexically inserted as such. Case-marking 
and number/gender agreement rules operate on derived structures. It is 
possible that these rules apply to already inflected items, that is, that 
they are “feature-checking” rather than “feature-changing,” in an 
obvious sense. 

13 Deep structure is definable as the phrase marker P, of a derivation 
2 = (Pi, ... , P„) s.t. (a) for j<i P ) is formed from P;_i by a lexical 
transformation and (b) for j ~>i P, is formed from Py -i by a nonlexical, 
or syntactic, transformation. A lexical transformation inserts a lexical 
item into a phrase marker. (See Chomsky (to appear) for further exposi- 
tion.) 

Strictly speaking, the phonological cycle and the ordering hypothesis 
imply that all lexical insertion within the domain of cycle C must occur on 
or before any transformation on C. But in this case, all lexical-insertion 
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Those grammarians who accept the transformational hy- 
pothesis (see Chomsky (1970) for references) must reject 
either the stress ordering hypothesis presented here or 
the principle of the phonological cycle. Let us see what is 
entailed in giving up the latter. One concrete way of rejecting 
the phonological cycle is to claim that the NSR assigns stress 
to nonterminal symbols only and that word stress occurs 
subsequently. 14 This proposal implies that prosodic stress 
does not depend in any way on lexical information, but only 
on syntactic configurations. Yet, as we have seen, the NSR 
must “know” whether it is applying to a pronoun or to a 
fully specified lexical noun phrase in order for the systematic 
difference between such pairs of examples as the following 
to be explained: 

Helen detests misogynists. 

Helen detests them. 

The parable shows (what suffering) men can create. 

The parable shows what (suffering men) can create. 

(Because the ordering hypothesis entails that pronouns are in 
deep structure, it is interesting to observe that recent work 
has shown independently that they are present in deep struc- 


transformations can be reordered before all cyclic and postcyclic 
syntactic transformations without loss of any linguistically significant 
generality. To see this, consider a hypothetical cyclic syntactic transfor- 
mation that precedes a lexical-insertion transformation L. Our hypoth- 
eses imply that on a cycle C at which T applies, all lexical insertion into 
the domain of C had taken place prior to T’s application. Therefore, L 
must occur on the “next higher” cycle C'. However, on C', L cannot 
insert into the domain of the previous cycle C without inserting a lexical 
item for other lexical items, which is impossible. Therefore, L must 
insert into some sub-phrase-marker of the domain of C' not in the domain 
of C. Thus, L is independent of the output of T and can be reordered 
prior to any application of T. 

Concerning L, I am making the generally accepted assumptions (i) that 
lexical items are not strictly subcategorized for syntactically trans- 
formed structures and (ii) that lexical items are not in general substi- 
tutable for lexical items, (i) is necessary since, otherwise, any L that 
inserted into C'-C a lexical item subcategorized for a derived structure 
in C that is the output of T obviously could not be reordered before T. 

If one could display a well-motivated precyclic syntactic transforma- 
tion that preceded an L, then the above definition of deep structure would 
have to be given up. However, a slightly weaker notion of deep structure 
would still be definable by omitting (a) from the definition. 

14 This formulation was suggested to me by James D. McCawley. 
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ture and not created transformationally: see, for example, 
Jackendoff (1969), Dougherty (1969), and Bresnan (1970a).) 
The same is true of semipronouns, like people and things : 

I like people. 

There are many people I like. 

Similarly, the derived stress contours of sentences containing 
anaphoric and nonanaphoric noun phrases differ: 

2 3 1 

John knows a woman. 

2 1 3 

John avoids the woman. 

Different stress contours are produced by the NSR because 
of the difference in stress between anaphoric and nonana- 
phoric lexical items. It is hard to see how this dependency 
of stress contour on the stress level of individual lexical 
items can be explained if the phonological cycle is given up. 

There is another interesting consequence of the ordering 
hypothesis. English is not a VSO (Verb Subject Object) 
language in the sense of McCawley (1970) 15 for the following 
reason: McCawley proposes that English has underlying 
VSO word order throughout the transformational cycle and 
converts to SVO (Subject Verb Object) only by a postcyclic 
verb-second rule. In McCawley’s system, intransitive verbs 
precede their subjects throughout the cycle and thus get 
reduced stress by the cyclic application of the NSR. Instead of 

Jesus wept, 
the incorrect contour 

* Jesus wlpt. 

would result as the normal English intonation. On the other 
hand, if McCawley’s verb-second rule were cyclic, his argu- 
ments for underlying VSO order in English would disappear. 

We see that the stress ordering hypothesis provides a 
kind of “naturalness condition” on syntactic derivations: the 
formal properties of surface structures cannot diverge too 
greatly from those of deep structures without destroying the 
relation between syntax and prosodic stress. In a sense, it is 
natural that a close relation should exist between sound and 
syntactic structure; after all, languages, unlike the countless 


15 This consequence was called to my attention by James D. McCawley. 
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logics and “logical languages” invented by philosophers, are 
spoken. It is not surprising that McCawley’s system, ex- 
plicitly modelled on one kind of notation used in symbolic 
logic, is an inadequate syntactic basis for a description of 
English stress contours. 

Having sketched these consequences for linguistic theory, 
I would like to mention three problems for further research. 
The first problem concerns such sentences as 

This theory was believed by George to have been thought 
by Paul to have been refuted by Jim. 

It is possible that such sentences derive from an underlying 
form close to 

[ s George believed [ s that Paul thought 
[ s that Jim refuted this theory s ] s ] s ] 

by a sequence of operations indicated in (13); note the derived 
stress contour. 

(13) 

[ George believed [ Paul thought [ Jim refuted this theory ] ] ] 

11 1111 1 (word stress) 

this theory was refuted by J. passive 

1 1 1 
2 2 1_ NSR 

Paul thought this theory [0 to have been refuted by J.1 
j j 2 2 1 SLBJECT RAISING 

this theory was thought by P. to have been refuted by J. 

2 11 2 1 PASS,VE 
3 2 2 3 1_ nsr 

George believed this theory [0 to have 

11 3 been thought by P. to have 

2 2 been refuted by J.] subject 

3 1 raising 

this theory was believed by G. to have 

3 11 been thought by P. to have 

4 2 2 2 2 been refuted by J. passive 

3 3 3 1 

4 1_NSR 

Evidently, these syntactic processes can be repeated indefi- 
nitely: 

This theory was expected by Dave to have been believed 
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by George to have been thought by Paul to have been 
refuted by Jim. 

This theory was said by John to have been expected by 
Dave to have been believed by George to have been 
thought by Paul to have been refuted by Jim. 

In such a way the derived subject this theory may receive 
stress indefinitely weak compared to the verb. This result 
is clearly wrong. Therefore, if the syntactic derivation of 
such sentences is correct, it appears that some convention 
limiting repeated stress reduction is needed. Just this con- 
clusion is argued independently in Bierwisch (1968). Further 
research on the form and scope of the stress-reduction 
convention is necessary; if stress reduction is limited, the 
observed variation can be effected by “rhythm” rules, for 
instance, [2221] — [2321]. 

A second problem may lie in the formulation of the Nuclear 
Stress Rule itself. The problem is seen when there is more 
material than one noun phrase to the right of the verb. Com- 
pare the following examples: 

Peter used a knife. 

Whose knife did Peter use? 

with the following ones: 

Peter sliced the salami with a knife. 

Whose knife did Peter slice the salami with? 

The first pair, but not the second, is explicable from what I 
have proposed so far. Following are further examples like 
the second pair: 

Mary found a car on Thursday evening. 

On what evening did Mary find a car? 

Mary gave a book to Peter’s children. 

Whose children did Mary give a book to? 

What book did Mary give Peter’s children? 16 

Recall that the NSR lowers stress on every element to the 
left of the rightmost primary stress within the appropriate 
contexts. The above examples suggest that perhaps all 
primary-stressed items to the right of the verb— and not 

16 The problem posed by the dative was pointed out to me by Frank 
Heny. 
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just the rightmost— should retain primary stress until the 
late application of a rhythm rule. This conjecture is illu- 
strated in (14). 


(14) [ s Peter sliced the salami with a knife] 

11 1 1 (word stress) 

2 2 1 1 revised nsr 

2 3 2 1 rhythm rule 


[„ comp [ Peter sliced the salami with someone’s knife] 
+wh + wh 


1 1 1 

2 2 1 

someone’s knife (f 

+wh 

did Peter slice 

whose knife did Peter slice the salami with 
12 2 1 
2 3 3 1 


1 (word stress) 

1 revised nsr 

0 QUESTION FORMATION 
SUBJECT- VERB INVERSION 


revised nsr 


The third problem 17 is to account for the following con- 
trast: 

(A) Peter had plans for dinner . 

(B) Peter had clams for dinner. 

As it stands, plans for dinner is the predicted stress contour; 
the problem lies with (B). Note that when a pronoun is used 
for clams, the stress shifts rightward: 

Peter had them for dinner. 

Further, plans for dinner, but not clams for dinner, is a 
constituent: 

Plans for dinner were suggested by Peter. 

*Clams for dinner were suggested by Peter. 

It appears that the formulation of the NSR may have to take 
into account certain kinds of prepositional phrases. 

Although the problem posed by (B) is still unsolved, the 
basic principle of preserving stress patterns throughout 
syntactic derivation still holds: compare (A) and (B) with (C) 
and (D): 

(C) The plans Peter had for dinner didn’t come off. 

(D) The clams Peter had for dinner didn’t come off. 


17 This problem was pointed out to me by Peter Culicover. 
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Therefore, as in the preceding cases, this problem concerns 
the proper formulation of the NSR rather than the ordering 
hypothesis: once the principle for applying stress to (B) 
is found, the ordering hypothesis will predict (D). 

APPENDIX I 

The existence of VP complements in deep structure is not 
a necessary consequence of the ordering hypothesis presented 
here. It is possible to “preserve sentences,” so to speak, 
by deriving John is tough to please from 

John*- is tough [ s ... to please him,-] 

The presence of the pronominal object of please will allow 
the verb to retain primary stress on the innermost S-cycle, 
and the presence of a specified subject John would prohibit 
a sentential subject: *For Mary to please John is tough. 
However, this solution leaves unexplained several of the 
other nonsentential properties of such constructions: 

(i) the absence of There Insertion 

(ii) the selectional properties of for 

(iii) the generalization that Object Shift does not cross 
S-brackets 

Furthermore, it would require a special constraint to guaran- 
tee the presence of a pronominal object in the complement 
having the subject of tough as its antecedent. 

It is possible to amend the above solution to take account 
of (i)-(iii), though the proposed amendment is ad hoc. Sup- 
pose that Mary is tough for John to please were derived from 

(Y) Mary,- is tough [ pp for John 7 -][ s he/ please her,-] 

by two obligatory deletions— Object Deletion, affecting her if 
and Equi-NP Deletion, affecting he /. See Postal (1968a) on 
the latter transformation. Object Deletion will be written 
almost exactly as Object Shift is in footnote 8: 

[ s NP Pred (PP) [V* NP vp ] ] - 1 2 3 4 0 
1 2 3 4 5 

The PP in (Y) would account for (2); a new constraint re- 
quiring the subject of the complement to take the object of the 
preposition as antecedent will take care of (1), since there 
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cannot be an underlying subject and cannot replace anaphoric 
pronouns; and (3) will follow from the pruning of the embedded 
S after Equi-NP Deletion. This solution requires, of course, 
that Equi-NP Deletion be cyclic (contra Postal, 1968a): in 
order to derive Mary is believed by everyone to be tough 
for John to please, Object Deletion must take place before the 
cyclic Passive rule; and Equi-NP Deletion must precede 
Object Deletion, so that S will prune to VP. 

It is quite striking that this method of preserving a senten- 
tial complement for adjectives like tough uses only the bare 
verbal skeleton of the sentence: subject and object are 
obligatorily deleted pronouns, so that there is no trace 
of the postulated underlying S in any surface form derived 
from the proposed deep structure (Y). 

APPENDIX II 

I have shown that it is possible for the NSR to be ordered 
within the transformational cycle, but I have not actually 
demonstrated that it is necessary. I have assumed without 
explicit justification that Relative Clause Formation and 
Question Formation are cyclic transformations. If these 
transformations were not cyclic one might think of ordering 
the NSR after the entire transformational cycle but before 
the postcyclic transformations, the latter including Relative 
Clause Formation and Question Formation. 18 There are two 
kinds of evidence against this alternative. First, all the 
stress evidence indicates that the NSR does not precede known 
postcyclic transformations; for example, we do not have 

*Away ran Fido. 
but rather 

Away ran Fido. 

The former would result if the NSR preceded the postcyclic 
transformation that preposes away. Likewise, we do not have 

* Seldom does John sing, 
but rather 

Seldom does John sing. 

18 This alternative was suggested to me by James McCawley. 
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Yet the former would result if the NSR preceded the post- 
cyclic transformation that fronts seldom , 19 (See Emonds 
(1970) on both these transformations, Directional Adverb 
Preposing and Negative Adverb Preposing.) 

Second, there is syntactic evidence that Relative Clause 
Formation and Question Formation are indeed cyclic trans- 
formations. Because of the consequences of the cyclicity of 
the NSR for linguistic theory, I will demonstrate here that 
Question Formation (QF) and Relative Clause Formation 
(RCF) are cyclic transformations. The matter is of some 
intrinsic interest as well. 20 The cyclicity of these transfor- 
mations and the fact that the NSR precedes these transforma- 


19 I have excluded the transformation Topicalization from discussion, 
because topicalized sentences seem inherently emphatic or contrastive: 
John I like ; John l like. It is likely that many postcyclic transformations, 
because they create so-called stylistic inversions, are closely connected 
with contrast and emphasis. 

20 Because relative and interrogative clauses have special properties 
that prevent certain kinds of interactions with many of the better -known 
cyclic transformations, it is difficult to prove that RCF and QF are 
cyclic from rule-ordering arguments. (See Ross (1967) for an exposition 
of some of these properties and a proposed explanation.) In Postal 
(1968a:26-27), an argument is presented that “WH Q Movement” is not 
cyclic. Postal’s argument is actually addressed to a version of QF unlike 
that assumed here. In this paper, QF is a Complementizer-Substitution 
Transformation in the sense of Bresnan (1970b): QF scans an S on every 
S-cycle, but only applies when its structural description is met— that is, 
when the S is complementized by WH [=Q]— and then QF substitutes the 
first eligible question word for WH. (See Bresnan (in preparation).) For 
example, the structural description of QF is met only at S 2 in the following 
example, and so QF actually applies only on that cycle: 

[ Ss John asked me [ Sa WH [ Si you thought [ s ^ he liked what] ] ] ] 

The derived sentence is John asked me what you thought he liked. Now 
the version of QF that Postal assumes permits the following kind of 
derivations: 

John asked me WH you thought he liked what. -* 

John asked me WH you thought what he liked. -> 

John asked me what you thought he liked. 

The question word (in this case, what) is brought to the front of every 
S until it reaches WH, or “Q.” Postal notes that since QF optionally 
preposes prepositional phrases— 


Who did you speak to ? 
To whom did you speak? 
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tions while following other cyclic transformations show that 
it is indeed cyclic, applying after all the transformations 
applying to each cycle . 

As preparation, observe that there is a transformation 
that performs operations like the following: 

Mary has studied little and yet Mary has accomplished 
a great deal. — 

Mary has studied little and yet accomplished a great 
deal. 

This transformation, which I will refer to as Right Conjunct 
Reduction, may be thought of as deleting material in the right 
conjunct that repeats material from the left . 21 The conjuncts 
may be full sentences, as above, or noun phrases: 

The trees in Northern California and the trees in 
Oregon are similar. — 


—this version of QF would allow prepositions to be “stranded,” producing 
ungrammatical strings; for example, in addition to the grammatical sen- 
tences 

Who did she think you spoke to ? 

To whom did she think you spoke? 

an ungrammatical string like the following would result optionally: 

*Who did she think to you spoke ? 

by fronting the entire phrase to whom on the first cycle, but fronting 
only who on the next cycle. Because QF, under the version I am 
assuming, moves question words only into (and never from) WH comple- 
mentizers, Postal’s “stranding” argument does not apply. But even the 
version of QF Postal assumes is not refuted by his argument, since the 
feature [+wh] could be assigned either to NP or to PP (Prepositional 
Phrase), and whichever node carried the feature would be shifted by QF 
throughout the derivation. (This possibility was mentioned to me by 
Noam Chomsky.) 

21 If Right Conjunct Reduction merely deleted material, the derived 
constituent structure would be wrong, for when the news from France 
and the news from Italy is reduced, from France and from Italy behaves 
as a prepositional phrase constituent under the Postposing rule, which 
will be discussed: 

The news is similar from France and from Italy. 

*The news from France is similar and from Italy. 

For a discussion distinguishing various kinds of conjunct reduction rules, 
see Kuno (to appear) and the references cited there. 
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The trees In Northern California and (in) Oregon are 
similar . 

My argument consists in showing that there are deriva- 
tions in which Right Conjunct Reduction may follow an 
application of QF and derivations in which it may precede an 
application of QF. To show the latter it will be necessary to 
use a transformation that I shall call Postposing. This is 
an optional rule which postposes certain complements to 
noun phrases, relating pairs like the following: 

The news from Italy was the same. — 

The news was the same from Italy. 

The results on the virus were parallel. - 
The results were parallel on the virus. 

The stories about her are similar. — 

The stories are similar about her. 

Such a transformation is needed to explain certain peculiar- 
ities about the distribution of prepositional phrases. For 
example, the impossibility of 

♦That was the same from Italy. 

is explained by the ungrammaticality of its source under 
Postposing: 

♦That from Italy was the same. 

Prepositional phrases that can be generated to the right of 
predicates are not excluded by such pronominal subjects: 

That is the same in France . 

They were similar during the occupation. 

Postposing preserves structure (Emonds, 1970), so that if a 
prepositional phrase already occupies immediate post-predi- 
cate position, the rule does not apply (i.e., since a node is 
moved by a structure-preserving rule only into a place where 
the same node can be generated by the base, the transforma- 
tion does not apply if the place is already filled): 

Some things about France are quite similar to those 
you mention about England. 

♦Some things are quite similar to those you mention 
about England about France. 
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*Some things are quite similar about France to those 
you mention about England. 

Cf. Some things are quite similar about France. 

(The last sentence should be imagined in a conversational 
context; e.g., Concerning what you have just observed about 
England, 1 can add that some things are quite similar about 
France.) 

Their results on that virus were parallel to ours on the 
phage. 

*Their results were parallel to ours on the phage on 
that virus. 

*Their results were parallel on that virus to ours on the 
phage . 

A second useful fact about Postposing may be inferred 
from the fact that it is structure preserving. We have seen 
that the sentence 

Their results on that virus are similar to our results 
on the phage. 

cannot undergo Postposing, because there is already a prepo- 
sitional phrase in immediate post -predicate position: 

*Their results are similar to our results on the phage 
on that virus . 

Now suppose that the post-predicate phrase is removed by 
QF: 

To whose results on the phage are their results on that 
virus similar? 

If it were in general possible for Postposing to follow QF, 
then the following ungrammatical strings would result: 

*To whose results are their results on that virus 
similar on the phage? 

*To whose results on the phage are their results simi- 
lar on that virus ? 

The conclusion is that Postposing precedes QF on any cycle. 

Finally, it is necessary for the ensuing argument that 
Right Conjunct Reduction precede Postposing on any cycle. 
Consider the following derivations, in which Right Conjunct 
Reduction precedes Postposing: 
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The facts about him and the facts about her were 
virtually identical, but he got the job. — 

The facts about him and (about) her were virtually 
identical, but he got the job. — 

The facts were virtually identical about him and (about) 
her, but he got the job. 

The wines from the eastern regions of France and the 
wines from the western regions of Germany are quite 
similar. — 

The wines from the eastern regions of France and 
(from) the western regions of Germany are quite 
similar . — 

The wines are quite similar from the eastern regions 
of France and (from) the western regions of Ger- 
many. 

For Postposing to precede Right Conjunct Reduction in such 
cases, there would have to be a step like the following in the 
derivation: 

The facts about him and the facts about her were 
virtually identical, but he got the job. — 

*The facts and the facts were virtually identical about 
him and (about) her, but he got the job. 

As shown, Postposing would have to separate the prepositional 
phrases from their conjoined subjects; but this operation 
is in general impossible: 

The rumors about Adele and the gossip concerning 
Jean were similar . — 

*The rumors and the gossip were similar about Adele 
and concerning Jean. 

Therefore, taking the second and third facts together, we have 
the following ordering on any cycle: 

Right Conjunct Reduction 

Postposing 

Question Formation (QF) 

But note that there are two relevant situations that may 
arise in deep structure: there maybe a single interrogative 
S containing conjoined nodes embedded within it, or there 
may be two interrogative S’s contained within a conjoined 
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structure. In the latter case we would expect Right Conjunct 
Reduction to follow QF, if QF were cyclic, which is what 
happens. To proceed with the argument, note that Right 
Conjunct Reduction must apply after QF in the following 
derivation: 

(a) I wonder what strange sights you’ll see in m£ coun- 
try and what strange sights I’ll see in your country. — 

(b) I wonder what strange sights you’ll see in my coun- 
try and I’ll see in your country. 

QF has already applied to (a). If Right Conjunct Reduction 
only preceded QF in derivations, (b) would not be generable. 
To apply prior to QF, Right Conjunct Reduction would have 
to delete the material between the verb and the prepositional 
phrase that has not yet been fronted by QF: but this operation 
is in general impossible, producing ungrammatical strings: 

*You’ll hit some great spots in my country and I’ll hit 
in your country. 

Conjunct Reduction may only delete repeated material at the 
extreme of the conjunct, which establishes that Right Conjunct 
Reduction must follow QF to derive (b). 

On the other hand, Conjunct Reduction must also be able 
to precede QF within a derivation. Consider the following 
assertion and question: 

(y) He said that some things about France and some 
things about Italy were similar. 

(z) What things did he say were similar about France 
and (about) Italy? 

(z) cannot be taken as a base form for the same reasons that 
show Postposing to be a transformation. For example, the 
following sentence certainly has no reading like (y)’s: 

*He said that they are similar about France and (about) 
Italy. 

Therefore, (z) must have an application of Postposing in its 
derivation. We already know that Postposing cannot follow 
QF, so it must precede QF in the derivation of (z). Right 
Conjunct Reduction must in turn precede Postposing in the 
derivation of (z); otherwise Postposing would have to detach 
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prepositional phrases from conjoined subjects, an operation 
that has been shown to be impossible: 

He said that what things about France and what things 
about Italy were similar ? - 

*He said that what things and what things were similar 
about France and about Italy? 

But this means that Right Conjunct Reduction must precede 
QF in the derivation of (z): 

He said that what things about France and what things 
about Italy were similar ? — 

He said that what things about France and (about) Italy 
were similar? - 

He said that what things were similar about France 
and (about) Italy? — 

What things did he say were similar about France and 
(about) Italy? 

We see that both sentence (z) and the sentence 

What things about France and (about) Italy did he say 
were similar? 

are derived by applying Right Conjunct Reduction and then QF; 
the only difference is that in (z) the optional Postposing rule 
intervenes after Right Conjunct Reduction and before QF. 
We used Postposing merely as a means of “forcing” Right 
Conjunct Reduction to apply before QF in this derivation. 

Having demonstrated that there is a derivation in which 
Right Conjunct Reduction must precede and a derivation in 
which it must follow QF, I conclude that both are cyclic trans- 
formations. 

Let us turn now to Relative Clause Formation (RCF). We 
see at once that an argument exactly parallel to the last can 
be formulated, using a sentence analogous to (z) to show that 
Conjunct Reduction can precede RCF— 

The things that he said were quite similar about France 
and (about) Italy were these . 

—and a sentence analogous to (b) to show that Conjunct Reduc- 
tion may follow RCF— 

There are many strange sights that you’ll see in my 
country and (that) I’ll see in your country. 
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Observe that RCF is not only cyclic, it is NP-cyclic. That 
is, its domain of application is NP rather than S, just as I 
have assumed in the stress derivation. This formulation is 
syntactically necessary to derive “double relatives,” such as 

The men she has met that she likes are all artists. 

The only solution I’ve found that satisfies me is this. 

Each example contains two relatives but only one head. For 
the first, there would be an underlying representation (rough- 
ly) like that shown in (15). (I take no stand here on whether 
relatives come from the Determiner in deep structure; if they 
do, then the transformation that shifts them to the right 
of the head must be NP-cyclic to produce the configuration 
in (15).) If RCF applies to NP, the derivation is easily 
accomplished by first applying RCF to NP t and then NP. 
Otherwise the sentence cannot be derived without letting 
cyclic transformations reapply on the same cycle. 
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Grimm’s Law expresses the principal sound changes in the 
Indo-European (IE) stop consonant system that differentiated 
Germanic from other branches of the IE language family. 

IE is generally considered to have possessed three series 
of stop consonants: voiceless, lax voiced, and tense voiced: 

p b bh 

t d dh 

k g gh 

k w g w gh w 

The Germanic counterparts to the p- series are voiceless 
continuants; 1 the counterparts to the 6-series are voiceless 
stops; and the counterparts to the bh -series are voiced con- 
tinuants between vowels and voiced stops initially. Thus, 
Grimm’s Law is usually written in three parts: 

gi. p — ph 

G2. b - p 

G3. ph - f and bh - v 

The change of initial v to 6 in Germanic I assume to be a 
subsequent development. For brevity, the changes have been 
written only for the labials. In terms of distinctive features, 
Gl, G2, and G3 are written as follows: 


l By Verner’s Law, these became voiced in certain contexts, but this 
change is of no concern here. 
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gi. [-sonorant, -voice] — [+tense] 

G2. [-sonorant, -tense] — [-voice] 

G3. [-sonorant, +tense] — [+continuant] 

We will not be concerned with G3 in this paper or with any 

of the details of its formulation. In the history of Germanic, 
G3 may have preceded G2, but this possibility has no bearing 
on the topics in this paper. 

There has been much controversy among linguists about 
whether Gl and G2 were in some sense “one” linguistic event, 
or whether they were completely separate historical changes. 
The former claim, for example, is argued in J. Fourquet’s 
Les mutations consonantiques du germanique. Any of the 
arguments in the present paper are valid, whatever the truth 
of Fourquet’s claim. For purposes of explicitness, I will 
regard the separate statements of Gl and G2 above as the 
correct, accepted formulation of Grimm’s Law. If I were to 
start from a basis that incorporated the two rules into one, 
some of my arguments would require more complicated 
formulation, which would only render them harder to under- 
stand without any compensation in insight or accuracy. 

Gl and G2 represent events in our reconstruction of IE 
history that are not parts of other known events in this 
history; even if Gl and G2 are one event, it is a complex one, 
and to isolate it from other IE phenomena is not a desirable 
analysis. 

Therefore, let us consider Gl and G2 to have operated 
historically in the “reverse” direction. That is, assume that 
the traditional output to Gl and G2 is actually the original 
system of the IE obstruents. Thus, Proto-Germanic (minus 
the effect of G3) would actually represent the most ancient, 
“pure” form of Indo-European. Let us call this “New Indo- 
European” (NIE) as opposed to “Traditional Indo-European” 
(TIE). 


TIE: p 

b 

bh 

NIE: ph 

P 

bh 

t 

d 

dh 

th 

t 

dh 

k 

g 

gh 

kh 

k 

gh 

k w 

g w 

gh w 

kh w 

k w 

gh w 


It goes without saying that no specific claim about the phonetic 
nature of the “tense” feature of the IE stops can be made. 
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The reverses of G1 and G2 (call them Zl and Z2) would 
then operate in all those dialects or branches of IE in which 
Grimm’s Law has been said not to operate. 

zi. p - b 

Z2. ph — p 

We will see in this paper how at least Z2 can be related to 
other known historical processes in IE, in a way that G1 and 
G2 are not in the traditional analysis of the history of IE. 
Hence, the total number of historical “events” in my recon- 
struction of language history can be reduced. (One cannot, 
however, characterize what constitutes a historical linguistic 
event in any complete way; for example, one cannot claim that 
the only historical phonological events are the additions of 
single rules to grammars; the addition of several related 
rules at successive intervals may be causally connected and 
be part of one “event.”) 

It has often been remarked that the TIE analysis is weak 
because the reconstructed stop system is intrinsically of 
doubtful validity. Any quick inventory of stop systems in 
existing natural languages throws doubt on whether the TIE 
stop system is even possible in natural language. As Jakobson 
has observed: “To my knowledge, no language adds to the 
pair/t/-/d/ a voiced aspirate /dh/ without having its voice- 
less counterpart /th/ . . . ; therefore theories operating with 
the three phonemes /t/-/d/-/dh/ in Proto-Indo-European 
must reconsider the question of their phonemic essence.” 2 

This remark cannot be taken as support for the NIE stop 
system, since the unmarked system that Jakobson and many 
others would consider more credible than TIE would he p, b, 
and ph. Although NIE avoids having two series of voiced stops 
with only one voiceless, it has two tense series and only one 
lax. The heart of the dilemma is that as long as one considers 
the 6Iz-series to be motivated in IE (because of Indie bh, 
Greek ph, Iranian b, Germanic v and b, and Armenian b), one 
must postulate a three -series stop system with voiced 
aspirates. Such a system would be a rare phenomenon, no 
matter what the other two series are. Given that two of the 


2 Roman Jakobson, “Typological Studies and Their Contribution to 
Historical Comparative Linguistics,” in Selected Writings, vol. I, p. 532. 
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series are p and bh, the only relevant question for the anal- 
ysis presented in this paper is the following: Is a language 
with ph or a language with b more natural? Without struggling 
with this rather abstract question, let us turn to some other 
arguments that support the NIE rather than the TIE analysis. 

(1) The Iranian, Slavic, Baltic, Celtic, and Latin branches 
of IE exhibit the following development. For convenience, 
these branches will be referred to as the “central group” 
(CG). 

TIE p b bh 

NIE ph p bh 

CG p b b 

(Actually, in Latin, bh, dh, gh, and gh w became b, d, h, and w, 
and only between vowels was the development this simple.) In 
the TIE analysis, the two processes G1 and G2 are formally 
equivalent to the two processes Zl and Z2 in the NIE analysis. 
Despite this equivalence, the traditional analysis must postu- 
late a separate historical event to differentiate the central 
group from Greek and Indie: 

cg. [-sonorant] — [-tense] 

But compare CG to the formulation of Zl and Z2 in distinctive 
features: 

zi. [-sonorant, -tense] — [+voice] 

Z2. [-sonorant, -voice] — [-tense] 

In the new analysis, the historical change CG is clearly not 
isolated from Z2, as it is in the traditional analysis, where 
the counterpart of Z2 (Gl) and CG operate in different lan- 
guage groups. Rather, CG is a generalization of Z2 in an 
obvious sense (dropping a feature in the rule widens its 
applicability) and is part of the same historical event. Thus, 
Greek, Indie, and the central group all underwent Zl and Z2, 
but Z2 was simplified in the central group and generalized to 
rule CG. Since the NIE analysis allows us to relate Z2 to 
another process in IE, namely CG, in a way that Gl could not, 
we have an important reason for preferring it to the TIE 
analysis. 
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(2) The unique reflexes of the IE stop system in Hittite 
provide further evidence for the NIE analysis. 3 

TIE t d dh 

NIE th t dh 

Hittite t t d 

It is fairly obvious that two rules are needed to derive the 
Hittite stops from TIE, the second of which is CG, as in 
section (1). 

h. [-sonorant, -tense] — [-voice] 

cg. [-sonorant] — [-tense] 

The operation of CG in Hittite and the central group was 
probably one event. 

However, if we take NIE as the primitive stop system, H 
can be dispensed with entirely. CG explains the developments 
perfectly and, incidentally, applies now to two series of IE 
stops rather than, in somewhat ad hoc fashion, just to one. 
Thus, in the general picture furnished by NIE, Hittite differed 
from the central group only in that it did not undergo Zl. 

(3) Compare the Germanic and Armenian obstruents that 
result from IE stops to the TIE and NIE systems. (Dentals 
will be used in this chart, since ph subsequently became h in 
Armenian.) 


TIE 

t 

d 

dh 

NIE 

th 

t 

dh 

Germanic 

e 

t 

8-d 

Armenian 

th 

t 

d 


In the first place, although Armenian is similar to Ger- 
manic, it clearly did not undergo G3. Rather, the tense, 
voiced stops were simply laxed: 

a. [-sonorant, +voice] — [-tense] 

This rule must apply, whether one accepts the NIE or the TIE 
analysis. In either case, it can be related to the rule CG; one 
could imagine that, when CG was operative in the Iranian 
branch of IE, a restricted version of it was borrowed into 


3 Antoine Meillet, Introduction a Vetude comparative des langues indo- 
europeenes, p. 84. The details are in the third paragraph. 
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Armenian. But this possibility has no bearing on choosing 
between NIE and TIE. 

More important, the TIE analysis must suppose that 
Armenian also underwent G1 and G2. In particular, it must 
suppose that G1 and G2 applied independently to Germanic and 
to Armenian, because the Germanic and Armenian areas are 
geographically distant and because the two languages do not 
regularly share the same linguistic characteristics. For 
example, Armenian is in the satem group and Germanic is 
not; the development of s differs in the two, as does the 
development of the vowels; the accent is fronted in Germanic 
but not in Armenian; and so forth. If there is a verified prin- 
ciple of dialect geography, it is that, when faced with dialect 
maps containing isolated relic areas, one assumes that these 
areas exhibit the older situation in the language. 4 An excep- 
tion might occur if there was evidence that the speakers in the 
two areas had at one time been in one linguistic community 
vis-H-vis the larger group; such evidence would be the 
sharing of several independent language characteristics. 

Since this condition is not fulfilled for the isolated 
Armenian-Germanic areas, the TIE analysis grossly and 
arbitrarily violates this dialect geography principle by treat- 
ing the A area as primitive and the B area as innovative, as is 
shown in the diagram below. 



With the same reasoning, the two rules in the TIE analysis, 
H, necessary for Hittite, and G2, necessary for Germanic and 
Armenian, are identical, and no explanation other than acci- 
dent can be given for this fact. Thus, the principle of dialect 
geography gives us further reasons for preferring the NIE 
analysis, in which Z1 and Z2 operate on almost all of Indo- 
European. 

(4) Consider next the development of Greek and Indie from 

4 See, for example, the diagrams in Leonard Bloomfield’s Language, 
pp. 333, 334, 336. 
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NIE. As is well known, Greek also requires a rule devoicing 
the voiced aspirates that appear in Sanskrit. 

dv. [-sonorant, +tense] — [-voice] 


DV yields 

NIE 

three stages of development from NIE to Greek: 

ph p bh 

Zl: 

P - b 

ph 

b 

bh 

(This rule applies in Indie, 
Greek, and the central group.) 

Z2: 

ph — p 

P 

b 

bh 

(This is the Indie system; 
the central group goes fur- 
ther by means of CG, as 
discussed above.) 

DV: 

bh — ph 

P 

b 

ph 

(This is the Greek system; 
both NIE and TIE analyses 
need DV.) 


Another well-known development in Greek and Indie was 
the laxing of stops directly before other obstruents or before 
another tense obstruent in the root (but not in a suffix). 
Examples follow: 5 


Greek: 

thi - the - mi — tithe mi 
Sanskrit: 

dha - dha - mi — dadhami 
Greek: 

gluph - s - 6 — glupso 
Sanskrit: 

labh - sya - te — labsyate 
(lapsyate) 


the - throph - a — tetropha 
bho - bhudh - ye — bobudhye 

e - threph - then — ethrepthen 
dhugh - dhve — dhugdhve 


Kiparsky, referring to the first of these as cluster reduction 
(CR) and to the second as Grassmann’s Law (GL), has formu- 
lated this rule as follows: (I am substituting [-sonorant] for 
[-vocalic].) 

cr. [-sonorant] — [-tense] / \ s, dh, # 

gl. \ [+cont] 0 


-sonorant 

+tense 

+root 


5 The examples and the basis of the discussion are taken from the 
third chapter of Paul Kiparsky’ s “Phonological Change.’’ 



115 


A Reformulation of Grimm 's Law 

The final conclusion reached in Kiparsky’s thesis 6 is that 
certain relic forms in Greek indicate that DV operated histor- 
ically after CR and GL. If this conclusion is true, we can say 
that CR and GL operated right after Z2 (i.e., that no important 
historical changes affected tense stops between the operation 
of Z2 and of CR-GL). In any case CR and GL operated right 
after Z2 in Indie, since DV is a Greek rule. 

But CR-GL is of the same form as Z2, which can be re- 
written as follows: 

Z2. [-sonorant] — [-tense] / [-voice] 

Thus, Z2 can be formally related not only to general taxing 
(CG) in the history of the central group, but also to more 
restricted taxing (CR-GL) in the history of Greek and Indie. 
Cluster reduction and Grassmann’s Law simply represent two 
more environments in which the taxing tendency, first ex- 
pressed by Z2, appeared in Greek and Indie. 

Even if Kiparsky is incorrect in saying that DV did not 
intervene between Indo-European Z2 and CR-GL in Greek, it 
seems plausible that an accurate theory of linguistic change 
could formally capture the similarity of CR-GL and Z2 as 
part of the same historical event; however, if Kiparsky is 
correct, the formalism needed in this case is the very simple 
bracket notation used for ordering rules in synchronic gener- 
ative phonology. 

Since the possibility outlined above is another way to tie in 
Z2, but not Gl, to a known historical event, namely, the laxing 
laws in Greek and Indie, we have another reason to prefer the 
NIE analysis. 

(5) IE suffixes begin only with the tense stops of NIE. 
(Note that even this generalization cannot be stated in the TIE 
system.) Thus, the following possible stop combinations occur 
at a suffix boundary: 


g 

+ 

t 

NIE: 

k 

+ 

th 

gh 

+ 

t** 


gh 

+ 

th** 

k 

+ 

t 


kh 

+ 

th 

g 

+ 

dh 


k 

+ 

dh 

gh 

+ 

dh 


gh 

+ 

dh 

k 

+ 

dh 


kh 

+ 

dh 


“ibid., p. 3-25. 
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(For simplicity, only the combinations of velars followed by 
dentals have been listed.) In IE, the first element of obstruent 
clusters assimilates in voicing to the second element, with the 
first element losing its tenseness, even in Greek and Indie, by 
the cluster reduction rule. 

In Iranian and Indie, however, the output of the underlying 
double -starred combination is g + dh (g + d in Iranian, be- 
cause of CG). Given this irregularity, usually known as 
Bartholomae’s Law, we can state two things using the NIE 
analysis that are not statable in the traditional analysis. 
First, the Indic-Iranian rule of voicing assimilation states 
that if one of the elements is voiced, the cluster is voiced. 
Under the TIE analysis, however, g + t becomes k + t. Second, 
TIE cannot explain how tenseness “crosses” onto the second 
element in gh + t without an ad hoc rule. But if the tenseness 
is already there, as in NIE, there is no problem, once the 
voicing assimilation takes place. The nonvoiced aspirates of 
NIE that remain such (the unstarred th’s in the above chart) 
are deaspirated by Z2 without the use of an ad hoc rule. Thus, 
NIE is again preferable over TIE. 

It might be well at this point to summarize the development 
of the various branches of IE from NIE by means of a chart, 
since the final sections, which deal with the exact form of Z1 
and Z2 rather than with the systems of individual language 
groups, will demand a clear grasp of what has been proposed 
so far. 


Indo-European: 

ph 

bh 

P 


Voicing of p{ Zl) in all branches 
except Germanic, Armenian, 
Hittite: 

ph 

bh 

b 

Relic areas: 
ph bh p 

Laxing of voiceless stops (Z2) 
in all areas having undergone 
Zl: 

P 

bh 

b 


Generalized laxing in the cen- 
tral group and in Hittite (ex- 
cept for non-intervocalic voiced 
Latin aspirates) 

P 

b 

b 

(Hittite: 

p b p) 

Devoicing (DV) in Greek and in 
the remaining Latin aspirates: 

P 

ph(f) 

b 
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Greek ph and Indie bh further p ph-p b 
taxed by cluster reduction and p bh-b b 
Grassmann’s Law: 


Operation of G3 in Germanic: f v-b p 

Laxing of voiced stops in Ar- ph(h) b p 

menian, probably related to CG: 

(6) One might suggest, as an argument against the NIE 
analysis and in favor of the TIE analysis, the alternation in 
Proto-Germanic between the infinitive and the past participle 
in a verb like “to save”: skapjan versus skaftas. Tradi- 
tionally, this alternation in Germanic between a stop and a 
continuant has been thought to be due to the independently 
motivated rule of voicing assimilation in IE. That is, the IE 
skabjan versus skaptas was due to the devoicing of an original 
b before t, and the normal operation of Grimm’s Law gave the 
Proto-Germanic forms. (The t and k in skaftas are not 
aspirated because of a condition on Gl that will be discussed 
in the next section.) 

The Germanic alternation seems to be a valid point in 
defense of TIE, yet an explanation is not lacking in the NIE 
framework either. On the one hand, the Modern English kt 
cluster is often pronounced xt, and we know that the Latin k 
was eventually weakened to y before t ( octo — ocho, huit; 
lactum — leche, lait), most certainly by passing through the 
stage of x. On the other hand, the similar behavior of labials 
and velars is attested in many languages; this behavior is 
evidence for the feature noncoronal in consonants. For 
example, in Modern English, the only permissible final stop 
clusters are pt and kt; in many dialects, y in the triphthong 
yuw is retained just after labials and velars; and labials and 
velars do not occur after the diphthongs au and oi in final 
position. 

Thus, it is not improbable that the original forms in IE 
were NIE skapjan and skaptas and that at least noncoronal 
stops became fricatives in Germanic before a following stop. 
Thus, in Germanic, p would have first become a voiceless 
bilabial fricative (phonetically) in skaptas; subsequently, when 
G3 operated to change ph to /, this bilabial fricative “fell 
together” with the new/. 

The above is not meant as a refutation of the usefulness of 
the TIE analysis to explain this alternation, but rather as a 
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demonstration that the facts of the argument are not incom- 
patible with the NIE position. They can be accounted for by 
postulating an extra but natural sound change in the history of 
Germanic. 

(7) Consider next the four forms of Proto-Germanic given 
below: 

skapjan (infinitive) — skaphtas (participle) 

nasjan (infinitive) — nasithas (participle) 

In the traditional analysis, this alternation has been explained 
by the fact that G1 was not completely general, but operated 
only after sonorants. In an NIE analysis, one must postulate a 
rule within Germanic to account for the th-t alternation, since 
the rules expressing Grimm’s Law (Z1 and Z2) operate 
outside Germanic. This rule is of the form: 

lax. [-sonorant, -voice] — [-tense] / [-sonorant]_ 

At first, the necessity of incorporating this rule into a total 
NIE analysis might seem to be evidence for TIE, but closer 
examination does not bear this out. First, the context of the 
rule is nothing more than the complement of the context of G1 
in the TIE analysis. Second, there is no reason why LAX 
cannot be regarded as a rule that applied to all of IE as a 
synchronic rule, before Z2 began the fragmentation into 
dialects. Indeed, a quick look at the formulation of Z2 shows 
that Z2 is a generalization of LAX, just as we have previously 
argued that CG is a generalization of Z2. Third, there is 
precedent for postulating a rule like LAX, since this same 
rule applies to voiceless stops in Modern English. Thus, 
LAX is a completely natural phonological rule whose presence 
within IE gives a basis for the operation of Z2, the rule that 
differentiates Germanic from the rest of IE. Also, although 
TIE describes the alternations given above, its explanation of 
them is no more convincing than that of NIE, and, inasmuch as 
NIE gives a synchronic IE basis for a diachronic rule, one 
might even consider the NIE analysis superior. 

(8) In TIE, the only series of stops that occurs after an 
initial s is the t- (voiceless) series (I will refer to a series 
of stops in this section by its dental member), because initial 
s (or z) plus a voiced consonant is extremely rare in language. 

In NIE, the correspondent to an initial TIE st combination 
is NIE sth. But if NIE is the correct view, should it not be 
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possible for an initial NIE st (corresponding to TIE sd) to 
occur? Indeed, it should be, but in any such combination Z1 
must not have operated to yield sd ( zd by voicing assimila- 
tion), since no initial zd clusters are attested in the non- 
Germanic branches of IE. Thus, we must assume that Z1 did 
not operate after word-initial s. After word-internal s, how- 
ever, it did operate, because zd clusters are found in non- 
Germanic IE (nizdos, ozdos, etc.). 

Let us suppose then that early IE had both initial st and sth, 
as well as internal st and sth. Operation of Z1 internally 
would give zd versus sth. Operation of LAX would give zd 
versus st internally, but would cause initial st and sth to fall 
together as st Thus, the original IE root for the following 
cognates could begin with either NIE sth or NIE st. 

Sanskrit: stighnute; Slavic: stignQ; Greek: steikho ; 

Gothic: steiga. 

Vedic: strbhih ; Greek: aster ; Cornish: steren; Latin: 

stella ; Gothic: stairno ; Armenian: astt. 

These forms now allow us to explain an important irregu- 
larity in the TIE analysis. Recall the well-known constraints 
on morpheme structure in IE, by which root syllables cannot 
have the following three TIE forms: 

t (+cont) 0 dh ; dh (+cont) 0 t ; d (+cont) 0 d 

(The notation (X)„ means zero or more elements X.) An ex- 
ception to this constraint in the TIE analysis is the combina- 
tion st{+ cont) 0 dh , which can appear as a root. The first 
example given above is such a root, with final gh instead of 
dh . But, in the NIE analysis, we can derive this root from an 
original NIE st{+cont) 0 gh , rather than from NIE sth{+cont) 0 gh. 
The following constraints on morpheme structure exist in NIE 
terms: 

th (+cont) 0 dh ; dh (+cont) 0 th ; t (+cont) 0 t 

Therefore, no exception for roots with initial st need be made. 
Thus, the NIE analysis eliminates an asymmetry in the TIE 
analysis. There seems to be no similar natural extension of 
TIE that can account for this asymmetry in the way a careful 
statement of the NIE framework can. 
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(9) Finally, NIE allows us to view the development of the 
tense, voiceless aspirates in Indie and Greek in a new light. I 
am not denying, however, that credible theories about their 
origin have been advanced in terms of TIE (by the introduc- 
tion of laryngeals, etc.). However, the presence of voiceless 
aspirates in NIE (the ph- series) suggests, as one possibility, 
an imperfect operation of LAX or Z2 in just those languages 
where some laxing took place, but in which all aspirated stops 
were not eliminated by CG. (By “imperfect operation,” I 
mean the existence of a dialect in which the rule failed to 
operate, the dialect later dying out after contributing a num- 
ber of “exceptions” to the previously completed historical 
change .) 

If such imperfect operation of Z2 took place, it would 
account for Indie and Greek ph’ s that corresponded to p’s in 
the central group and ph’ s in Germanic. Meillet gives some 
examples of this type: 7 

Sanskrit: phut-karah ; Armenian: phukh ; Greek: phusa; 
Lithuanian: pusti. 

Sanskrit: kakhati (from khakhati, by GL); Greek: kakhdzo 
(from khakhazo, again by GL); Armenian: xaxankh ; 
Slavic: xoxotu ; Germanic: huoh\ Latin: cachinnus 
(kakinus). 

Sanskrit: skh&ldmi ; Armenian: sxalim\ Latin: scelus. 

The fact that the ph’ s and x’s that occur in the Armenian (and 
the Slavic) examples do not correspond to the regular devel- 
opment of NIE ph and kh in those languages supports the 
notion that “imperfect operation” of Z2 should be interpreted 
as reintroduction of words from a dialect that did not undergo 
Z2 (or the other rules that affected Armenian and Slavic 
development of ph and kh). 

Hypothesizing a similar imperfect operation of LAX— the 
forerunner of Z2 in the NIE framework— has even more inter- 
esting implications. According to this hypothesis, an Indie or 
Greek ph should correspond to a p in the central group, as 
before, but to a p, not a ph, in Germanic. Of course, such a 
correspondence should only occur after obstruents, which is 
the context for LAX. The reason for the predicted presence 

’Meillet, Introduction, p. 90. Cf. also p. 84, second paragraph. 
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of p in Germanic is that the original NIE ph, which is sup- 
posedly left intact in the dialect exempt from LAX and rein- 
troduced as ph later in Indie and Greek, is changed to p in all 
“regular” IE by LAX, and not just in the central group. In 
fact, there seem to be such correspondences of Indie ph with 
Germanic p (just the opposite of the usual correspondence of 
Germanic ph and Indie p). One common example is given by 
Meillet: 8 

Sanskrit: sphurati ; Armenian: spifkh ; Icelandic: spori. 

Thus, if alternative theories on the origin of voiceless 
aspirates in Indie are unconvincing or incomplete, we have 
reason to look to the NIE formulation as an improvement over 
TIE. 

(10) In this paper I have examined numerous arguments 
that favor reinterpreting Grimm’s Law as having worked 
partly in reverse. That is, I have hypothesized that the 
original IE stop series were tense voiced ( bh ), tense voiceless 
(ph), and lax voiceless (p), rather than the traditional bh , p, 
and b, respectively. It has been shown how this view accords 
better with later developments of stops in the various Indo- 
European languages. I have also examined, in sections (6) and 
(7), some observations that might be taken as objections to the 
principal hypothesis and have shown that they do not seriously 
undermine it. 

It is certainly possible that each of the arguments in this 
paper can be refuted or balanced with a counterargument in 
favor of the traditional view of the Indo-European stop system. 
Nonetheless, it is inadmissible to take this traditional view as 
the null hypothesis in discussing Indo-European, since it can 
be challenged by many arguments supporting a consistent 
alternative position. Any argument about more general ques- 
tions of sound structure or sound change cannot unquestion- 
ingly be based on traditional assumptions about Indo-European 
consonant phonology. Rather, a new effort is needed to see 
whether Germanic or non-Germanic branches of Indo-Euro- 
pean are representative of the most ancient state of that 
language. 


B Ibid., p. 90. 
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Naturalness Conditions in Phonology, 
with Particular Reference to 
English Vowels 
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This paper sketches briefly an analysis of the English vowel 
system in accord with what seem to be necessary constraints 
on underlying phonological systems. In §1 the problem of 
deter mining the segment underlying the diphthong oi is taken 
up. 1 §2 deals with constraints on underlying phonological sys- 
tems and on phonological descriptions. §3 offers an analysis 
of the English vowel system that differs in a number of re- 
spects from the description in The Sound Pattern of English 
(hereafter cited as SPE). In §3 the feature system of SPE is 
employed. §4 offers an alternate approach to the analysis of 
the English vowels using a different feature system and a 
markedness approach to rule application. 

1. What Underlies oi? 

Chomsky and Halle (1968:191-192) argue that the diphthong 
oi of coin, boy, and point is derived from an underlying /3e/. 

Observe that we do have the Diphthongization Rule (21) which 
inserts a glide after a tense vowel. To account for the glide of [5y], 
we must, therefore, take V* to be some tense vowel to which the 
y-glide can be attached by rule (21). Since a y-glide is inserted by 
this rule only after a nonback vowel, we must take V* to be nonback, 

1 In this paper the terms underlying segment and phoneme are used 
interchangeably. 
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which means it cannot be [d]. The vowel of phonetic [oy] is low and 
round; therefore, if we are to avoid adding new rules to the 
grammar, we must take the underlying vowel V* to be low and round 
as well. We are thus led to the conclusion that V* should be the 
tense, nonback, low, round vowel, that is, [5e]. In further support of 
this conclusion is the observation that [ae] in fact constitutes an 
otherwise unexplained gap in the phonological pattern, since the 
other three tense low vowels (namely, [sb], [a], [5],) do appear in 
lexical matrices, (p. 192) 


There are a number of observations to be made about their 
argument. First, the diphthongization rule is not necessarily 
formulated correctly. As given by Chomsky and Halle 
(1968:183), the rule inserts a w after tense, back vowels and a 
y after tense, front vowels. In §3, below, diphthongization is 
reformulated to insert a w after tense, rounded vowels and a y 
after tense, unrounded vowels. All we need to note here is 
that their argument that a front vowel underlies oi is consis- 
tent with their formulation of the diphthongization rule, but 
that their formulation of the diphthongization rule forces the 
choice of a front vowel as the segment underlying oi. 

Second, if by [o] we mean a low, rounded vowel like the 
vowel of caught, then oi should not be transcribed [oy] in 
General American English. The vowel of coin is no lower 
than the vowel of cut. If cut has a mid vowel, so does coin. If 
we were to use the four-height IPA transcription scheme 
u , o, o, v for rounded back vowels, then oi would have [o] 
(lower-mid), but caught would be transcribed with [»]. If we 
use only a three-height scheme, u, o, o; then oi should be 
transcribed [by]. 2 

Third, Chomsky and Halle note that oi is not subject to 
laxing if suffixes are added (1968:122); thus, exploit-exploita- 
tive. However, there are alternations involving oi. 


(I) [oy] 


[a] joint 

destroy 

point 

counterpoint 

poignant 


junction 
destruction 
punctual, puncture 
contrapuntal 
pungent 


2 For the most part, the practice of transcribing diphthongs as [Vy] and 
[Vw] is followed here, even though the transcription of diphthongs using 
y and w is phonetically inaccurate. 
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The laxing of the vowel in the words in the second column of 
(I) is due to the following nondental cluster (SPE rule (20)- 
(III)). For the word contrapuntal the vowel is lax even though 
it does have a dental cluster. The easiest course is apparent- 
ly to mark contrapuntal exceptionally as [+ laxing rule] in the 
lexicon. 

There are other alternations involving oi. 


[oy] - 

- [ow] 

spoil 

spoliation 



despoil 

despoliation 



voice 

vocal 

[oy] - 

- [uw] 

choice 

choose 

- 

- [ow] 


chose 


The alternations given in (I) suggest that the phoneme 
underlying oi is a nonlow back vowel; those of (II) only that it 
is a back vowel. The pronunciation [oy] suggests that it is a 
mid vowel. If the diphthongization rule is reformulated to add 
y to unrounded vowels, the obvious solution is to choose /a/ 
as the phoneme underlying [oy]. /a/ will undergo diphthongi- 
zation and rounding adjustment to yield the appropriate seg- 
ment. Integrating this suggestion into the system of rules 
proposed in SPE for English vowels is taken up in §3. 

As a fourth observation about the argument for oi advanced 
in SPE, I will argue in the next section that /5e/ does not fill 
any “gap” in the English vowel system and thus could not 
possibly underlie oi. 

2. Constraints on Underlying Phonemic Systems 

There has been much discussion about the formulation of 
appropriate substantive constraints on the choice of phonemic 
segments for a language. One possibility is to stipulate that 
the phonemic system of a language is a subset of the occur- 
ring set of phones. 3 However, Brame (this volume) has given 
a convincing argument that phonemic /?/ is needed for Mal- 
tese Arabic, even though it never occurs phonetically. 

If the subset hypothesis is too strong, as it seems to be, 
what is available to the language learner for coding the 
phonetic data he is presented with? If the linguist is to 


3 According to McCawley (1966), Edward Sapir held this view. See also 
Kiparsky (1968). 
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describe the competence of speakers of L, presumably the 
description of L must reflect whatever constraints are im- 
posed on the ideal learner-speaker. 4 

One possibility for a constraint on phonemic systems is 
that, if a distinctive feature is not used contrastively in a 
language (i.e., the feature is totally redundant), it is unavail- 
able as a phonemically distinct feature. 5 Thus, for English, 
such features as secondary closure, suction and pharyngeali- 
zation will be unavailable for lexical coding. 

Assuming the eventual development of a full markedness 
theory along the lines presented by Chomsky and Halle (in 
SPE) and Postal (1968), this constraint can be stated as 
follows: 

Condition 1. Only features that are contrastive in a 
language can be given marked values in the lexical 
coding of the language. 

This condition immediately narrows the choice of underlying 
phonemes considerably. For English, it limits the range of 
possible consonants in particular, but still leaves most 
theoretically possible vowels as potential phonemes. 

In SPE, condition 1 is explicitly denied: 

We do not take this step here, however, [i.e., advocate condition 
1— JEH], since we are unable to formulate such a condition in a way 
which will still permit a wide class of familiar cases in which a 
distinctive feature is lost phonetically though it remains functional 
in phonological rules. Thus, to take just one of innumerable exam- 
ples, in Modern Hebrew the feature of pharyngealization (which in 
Arabic distinguishes the class of “emphatic” consonants) is phonet- 
ically lost in stops, but it (or some other non-phonetic feature) must 
still be marked in lexical matrices, to prevent postvocalic spiranti- 
zation in what is historically an emphatic [k], for example, (p. 170, 
fn. 7). 

I have no idea what the “innumerable examples” referred 
to might reveal, but for Modern Hebrew a nonphonetic feature 


4 It should be clear that it is necessary to place constraints on pho- 
nological descriptions if the latter are not to be merely mathematical 
exercises. If we are serious about describing what the speaker “knows,” 
then the model must in some significant areas be psychologically “real.” 

Segments in contrast are by definition unpredictable, given only 
phonetic information. 
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can certainly be employed to distinguish the morphemes that 
show spirantization from those which do not. 6 By the same 
token a speaker of English must keep separate the k’s that 
spirantize {electric -electricity) from those which do not 
{monarch -monarchy) by a nonphonetic feature. 7 

Condition 1 is, however, far from sufficient as a constraint 
for deciding what can qualify as a possible phoneme in a 
language. The theory of markedness now being developed 
implies what is needed, in addition to condition 1, to ade- 
quately constrain the choice of a phonemic system. 

Condition 2. Phonological systems are optimal with 

respect to markedness theory. 

Condition 2 asserts that the language learner (or the linguist) 
must select one of the optimal phonological systems permitted 
by markedness theory as the system for the language he is 
learning (or describing). 8 Condition 2 is given here in its 
strongest form; that is, the claim is made that all language 
systems are phonologically optimal (have no phonemic 
“gaps”) and that the phonological system of a particular 
language is one of a limited number of universally possible 
systems. 

A somewhat weaker version of condition 2 would stipulate 
that the system chosen be as nearly optimal as is consistent 
with the data and with the constraints imposed on phonological 
rules. This version means that some phonological systems 
might have real “gaps.” To support this version of condition 
2, it would be necessary to show that there is a language that 


6 Larry Selinker (private conversation) has pointed out to me that 
neither pharyngealization nor the k/q distinction is maintained by Israelis 
of European extraction. There is, however, an orthographic distinction, 
and pharyngealization is heard from announcers on radio broadcasts. 
This brings up interesting questions about the possibility of a passive 
knowledge of pharyngealization for speakers who do not produce pharyn- 
geals. 

’English, of course, marks k’s that spirantize as orthographic c. 

8 The theory of markedness presented by Chomsky and Halle in chap- 
ter 9 of SPE and by Postal (1968) is not nearly explicit enough. As is 
well recognized, conditions on symmetry are needed to prevent such 
“systems” as p, t, k, b, t h , k'. The term optimal is used here in 
essentially the same sense as in SPE (pp. 409ff.). 
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lacked phonemic /a/ or one with nasals but no phonemic /n/. 9 
However, I do not know of any such language and would assert 
condition 2 in its strong form as a working hypothesis. 

In its strong form the condition means that, given an ade- 
quate theory of markedness, to be an optimal phonological 
system is equivalent to being a possible phonological system. 
Thus, the language learner is faced with the task of deciding 
which of the optimal phonological systems consistent with 
condition 1 can be mapped by a set of phonological rules onto 
the phonetic data of the language he is learning. Schemati- 
cally, the task can be represented as: 

X„ Universal phonological 
systems compatible 
with condition 1 

Sets of phonological 
rules 

Phonetic data of L 

It is obviously not possible to map all optimal phonological 
systems onto the phonetic data of a language. For English, 
certainly, one of the optimal three-vowel systems, say /a i u/, 
is not the system that underlies English, since it has far more 
contrasts than /a i u/ can account for. 10 

Assume, however, that a number of optimal systems are 
compatible with a language, that is, that some mapping (set of 
rules) can be found for each of X 2 , X 3 , . . . Xi as in the dia- 
gram above. Assume further that the complexity of each of 
these systems is such that the lower the subscript of X, the 
lower the intrinsic complexity. 11 If R 2 , R 3 , . . . Ri are equally 
valued, then we pick the least complex underlying system, that 
is, X 2 in the diagram. If, however, R 2 , R 3 , . . .Ri vary in 
complexity, as we might expect, how are we to choose from 
X 2 , X 3 , . . . Xi? One possibility is to assume that the language 



9 I have stated the hypothesis in the stronger form for the reasons 
discussed in Bach (1968:133ff.). 

10 One could represent the language with only two “phonemes,” of 
course, if there were no constraints on phonological descriptions. The 
naturalness condition discussed by Postal (1968) is relevant here. 

11 How to evaluate the complexity of systems also needs elaboration. 
See SPE (pp. 409ff.). 
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learner selects the phonemic system that entails the minimum 
number of processes (rules) linking it to the phonetic data: 
R is minimized. A second possibility is that the least com- 
plex underlying System is chosen: X is minimized. Third, 
one might assume that there is some measure that weighs 
rule complexity versus phonemic-system complexity and 
permits the selection of a phonological description. As far as 
I am aware, there is no way to compare the complexity of an 
underlying system to the complexity of a set of phonological 
rules. Furthermore, it would seem unprofitable at the present 
time to pursue the development of such a comparative mea- 
sure. 

The hypothetical problem just discussed may not be a real 
problem. The learner-linguist has to choose some system X 
that is rich enough to account for the basic contrasts of the 
language (the contrasts that are not predictable in terms of 
phonetic, morphological, or syntactic considerations). Fur- 
thermore, the learner-linguist must provide a rule set R that 
accounts for the alternations in the language, that maps X onto 
the phonetic data, and that states the processes of the lan- 
guage in the most general fashion. For the learner-linguist 
this means that finding a “generalized” R— the R that makes 
all the appropriate generalizations about the phonological 
processes in a language— should uniquely determine the choice 
of X. 

Without claiming to have answered the questions of exactly 
how ( X,R ) is to be minimized, that is, how ( X,R ) is to be 
chosen (I have no discovery procedures to offer), I should like 
to assert a third condition on phonological descriptions. 

Condition 3. R is “generalized.” 

Conditions 1, 2, and 3 taken together determine what can 
qualify as an underlying segment filling a real gap in the 
phonological system. 12 Condition 1 excludes setting up in a 
language underlying segments that use totally redundant 
features of the language. Condition 2 rules out setting up 
underlying segments merely on the basis of the cross - 


12 At this point in the development of phonological theory one cannot 
be sure that one knows (1) what qualifies as a possible phonological rule 
or set of rules; (2) what the “best” choice of distinctive features is; or, 
(3) what qualifies as an optimal phonemic system. 
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classificational possibilities of the nonredundant features. It 
claims instead that the phonemes must form an optimal set. 
Condition 3 specifies that the phonological system ( X,R ) be 
as minimal as possible— where “minimal” means apparently 
that X is minimized, since R is as general as possible. It 
should be clear that conditions 1, 2, and 3 in no way preclude 
the establishment of underlying segments that do not occur 
phonetically in a language. 

As mentioned above, Brame (this volume) has shown the 
necessity of postulating for Maltese Arabic an underlying 
segment /?/> the voiced pharyngeal, which never occurs 
phonetically. The arguments Brame advances are based on 
certain forms, for instance, o?ood ‘stay,’ o?oodu ‘stay (pi.),’ 
dbood ‘hate,’ and obdodu ‘hate (pi.),’ which would be quite 
irregular with respect to a number of phonological rules 
unless they have the underlying root shapes C?d. For the 
examples, the root shapes are ??d ‘stay’ and b?d ‘hate.’ 

Brame summarizes his arguments as follows: 

. . . postulation of an abstract segment ? , which never appears as 
such phonetically, permits a revealing solution to the problem of 
Maltese stress, vowel elision, prothesis, truncation, and so on. 
Furthermore, it allows us to retain the generalization that all roots 
are made up of three consonants as well as to predict why there are 
no roots of the shape CXh, where X is what I have argued is 7. 

The restriction on root shape is that “no two segments may 
occupy the second and third root positions of a single root if 
they differ only in the feature of voicing. Thus, we find no 
roots of the shape Cdt, Ctd, Csz, Czs, and so on.” Since h 
is the voiceless counterpart of T it follows that there are no 
roots of the shape *C?h. 

It is easy to see that /?/ “fills a gap” in Maltese Arabic. 
As far as the occurrence of pharyngeals is concerned, a 
language has them, apparently, only if it has a k-q distinction 
(but obviously, not vice versa). 13 Maltese Arabic has [h], and 
voicing is distinctive. Thus, conditions 1 and 2 are satisfied. 
Actually, to have /h/ may imply that a language has /?/. 14 In 

13 See Kinkade (1967). 

14 This is the case for several Northwest Indian languages: Nitinat, 
Okanagan, and Coeur d’Alene. See Jacobsen (1969), Kinkade (1967), and 
Sloat (1966). 
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any event, adding /?/ to the system means that the system is 
optimal, that is, a possible phonological system. Further- 
more, condition 3 is satisfied as well, since adding /?/ tends 
to generalize R. Without /?/ a number of special rules would 
be needed to account for apparent morphological irregular- 
ities. Generalizing R provides Maltese Arabic with the 
minimum X that works. Conditions 1, 2, and 3 assert that one 
cannot set up underlying segments in any fashion one pleases 
merely to account for some otherwise irregular forms or to 
explain some contrast that is difficult to account for. It is 
obvious that establishing phonemic /?/ in Maltese Arabic not 
only fills a gap but also leads to an optimal and coherent 
phonology. 

For English, Chomsky and Halle (1968:233-235) set up /x/ 
both as the phoneme underlying initial [h] and as the non- 
phonetically occurring segment that determines stress place- 
ment and vowel tenseness in such words as right-righteous . 
Thus, right in phonemic /rixt/, and /ix/ — [ay] by two rules: 

V — [+tense] / x, and x — 0 / C. The same rules explain 

such alternations as paradigm -paradigmatic if g — y / 
[+nasal]#, and [x, y] — 0 / C. 

It is clear that in some sense /x/ might be said to fill a 
gap in English. If a language has /x/, it necessarily has /k/ 
and /s/. 15 English satisfies both typological requirements, so 
that establishing phonemic /x/ is consistent with condition 2. 
R is to some extent generalized, since we would need rules to 
account for paradigm-paradigmatic and the like in any event 
and would need other additional rules to account for such 
pairs as right -righteous . In fact, since we must have rules 
that have the effect /ig/ — [ay], adding /ix/ — [ay] is a gen- 
eralization of rules otherwise needed. 

One should point out that /x/ does not exactly fill a gap in 
English but is rather an extension of the English fricatives in 
a symmetric fashion to the velar position. From the point of 
view taken here, English is optimal with respect to fricatives, 
and condition 2 would be satisfied, whether we have /x/ or not. 
However, R is not generalized if /x/ is established, since it 
must be changed to [h] in all other positions. Chomsky and 
Halle give the rules (234-235) as follows: 

15 So it seems, at any rate, from the information given in Hockett 
( 1955 ). 
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(i) 


(ii) 


+high _ 


. v . 


-cor 

( 

-ant 

- 

_+cont_ 

1 


0/ c 

[-cons] 



[x,y] 


Rule (i) can also provide for /h/ by including in the environ- 
ment [-cor, -ant, +cont], and (ii) can be simplified by dropping 
the change of /x/ to [-cons], that is, to [h], The rules can be 
restated as: 


(iii) 


(iv) 


+high 

V 

"-cor 

-ant 

+cont 



""-cor "" 

1 +tense 1 / 

-ant 

L-roundJ/ 

_+cont_ 


- H C 


The statement of the environment of (iii) is presumably the 
same as the feature specification of the class [x, y] in rule (i), 
since there would be no reason to add [+cons] to exclude /h/ 
in their formulation. 

As far as intrinsic complexity is concerned, /x/, according 
to Chomsky and Halle, is marked for anterior and continuant 
(p. 412), and /h/ for consonantal (p. 408) and low (p. 407, con- 
vention XXVI). Since the features consonantal and low are ap- 
parently higher in the feature hierarchy than the features 
anterior and continuant, /h/ would seem to be preferable to 
/x/ for lexical coding, at least as far as markedness is con- 
cerned. By condition 3, /h/ is also preferable to /x/. 18 

The postulation in SPE of /ae/ as the segment underlying 
oi is unsatisfactory. Postulating phonemic /ae/ does satisfy 
condition 1, since /3S/ is among the segments possible by the 
cross-classification of the features that are contrastive in 
English. However, /ae/ fills no gap in the English vowel 
system, since English does not have Xi and '0, phonetically or 
phonemically. As far as I am aware, there is no language that 
has [ae] without having [ii] and [o]. 17 Thus, on typological 
grounds, hence by condition 2, /ae/ is to be rejected as the 
source of English oi. In other words, a language with /ae/, 


16 The situation is different for Scottish dialects that retain [x], 

17 This observation is based on an examination of Hockett (1955) and 
Trubetskoy (1949). 
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but not /'6/ and /U/, is simply not possible and not optimal in 
the strongest sense. There is no evidence at all, as far as I 
have been able to determine, that Modern English has /o/ and 
/u/. 18 


3. A Description of the English Vowel System. 

In SPE, Chomsky and Halle (p. 236) claim that English has 
a system of eight tense vowels and six lax vowels, which is 


represented in (III). 




(HI) I 

u 

i 

u 

e 

5 

e 

o 

* oe a 

5 

39 

0 

Tense Vowels 

Lax Vowels 


In order to map this vowel “system” onto appropriate 
phonetic elements, Chomsky and Halle present a set of read- 
justment rules and a set of phonological rules (pp. 238-245). 
There are six readjustment rules that affect vowels (pp. 238- 
239). 

SPE (1) . 

y T-aback 1 /[" 1 in a number of irregular 

"* [_-aroundJ / |_abackj , verbs, nouns, and adjectives 

in certain contexts 


SPE (4) 

V - [-rule (20III) ] , 


SPE (5) u - [-rule (32) L 


+cons 

+ant 

+cor 


"+consl l[-cons] 
+cor _ ([-seg] 


Co# i 
<j[+nasal] C 
V ' 


( 


SPE (6) 
SPE (7) 


SPE (8) 


a - [-rule (34)] in polysyllables 



l8 01d English did, of course, have front rounded vowels; they seem to 
have been unconditionally lost. 
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Readjustment rules that apply in phonological environments 
must be disallowed. Each such rule is simply an ad hoc 
device to prevent the segment(s) in question from undergoing 
changes by one or more phonological rules. For example, 
rule SPE (6) states that a — [-rule (34)] in polysyllables. 
Resorting to such rules is a clear indication that something is 
awry. Basically, if such rules as SPE (6) are permitted, then 
anything can be derived from anything, and the phonemic “sys- 
tem” can be whatever is appealing since it can always be 
made to “work” by using readjustment rules. In short, such 
rules violate the naturalness condition (Postal, 1968) in an 
extreme way. One is forced to conclude that rule (6) can only 
mean that /a/ is the wrong representation in these poly- 
syllabic words or that rule (34) is incorrect, or both. 

Rule SPE (4), on the other hand, is simply a negative con- 
straint on the rule laxing vowels before consonant clusters 
and should be incorporated into laxing rule (20) -(III) directly. 

Without using readjustment rules, a different phonological 
description from the one advanced in SPE results. 

In fact, the English vowel system does seem to be conso- 
nant with the optimality conditions put forth in §2. The system 
required by the processes in the language is one that has nine 
tense vowels and five lax vowels. The vowel system is as 
given in (IV): 


(IV) I 4 u 

e ao 

se a 5 

Tense Vowels 


i u 

e o 

a 

Lax Vowels 


The usual phonetic development of the tense vowels is given 
in (V). In these environments, laxing does not apply. 

phoneme phonetic development example 


N 

[ay] 

divide 

/§/ 

[ry] 

serene 

/»/ 

[ey] 

sane 

/u/ 

[aw] 

pronounce 

/o/ 

[uw] 

moon 

/5/ 

[aw] 

cone 

N 

[yiw] 

music 

IV 

[oyj 

exploit 

/a/ 


auditory 


The usual developments of the lax vowels are as in (VI): 
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(VI) 


phoneme 

phonetic development 




medial 

final 

medial 

final 

N 

[i] 

[ry] 

sit, division 

city 

/e/ 

[e] 

0 

set, serenity 

clothe 

/u/ 

U] 

[uw] 

pronunciation 

do, Hindu 


[u] 


put 


/of 

[a] 

[aw] 

cot 

echo 


[aw], [5g] 


port, song 


/a/ 

[®], [aa] 

[a? ] 

man, bar 

spa 



[aj 


algebra 


Apparently, final /e/ occurs only in the verbalizing suffix 
{e}. The lax vowels /4/, /a/, /a/, and /ge/ do not seem to be 
needed at all. Their absence is in accord with markedness 
theory; /a/, if it were required, would be the most highly 
marked vowel in the system; /ae/ would be the most highly 
marked front vowel; /4/ would be more highly marked than 
any of the five lax vowels that are needed. Thus, the lax 
vowel system is an optimal system, just as the tense vowel 
system is. 

3.1 In any reasonably complete description of English a 
number of morphological rules will be required. The mor- 
phological rules must specify the underlying phonological 
shape(s) of inflectional and derivational morphemes. Let us 
assume that the entire set of morphological rules precedes 
the entire set of phonological rules. 19 For example, one 
morphological rule will specify that the morpheme {posses- 
sive} is (sometimes) the external suffix #/s/. Another mor- 
phological rule will specify that the regular, (i.e., unmarked) 
{preterite} is #/t/. Other morphological rules will specify 
that for certain verbs the {preterite} morpheme is to be 
represented by ablauting the root vowel. English verb mor- 
phology requires at least two ablaut rules, one that produces 
the underlying vowels of sang, ran, drank, drove , froze, and 

19 Let us assume also that the stress rules, whatever they may be, 
apply before all the phonological rules that affect segments, i.e., stress is 
assigned on the basis of the underlying representations provided by the 
lexicon and by the morphological rules. See Ross (this volume) for a 
reanalysis of the SPE stress rules. 
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the like, and another that gives the underlying vowels of sung, 
run, drunk, stung, and dug. 20 

A morphological rule will specify that the preterites of 
fall , hold, and do require the umlaut rule. (The participle of 
hold also undergoes umlauting.) The umlaut rule merely 
fronts a vowel without changing vowel height. In addition to 
the three verbs just mentioned, [+umlaut rule] is also speci- 
fied for some nominalized adjectives that suffix +/©/ ( length , 
breadth, strength) and is specified as the morphological rule 
that accounts for the plural of man, mouse, goose, woman, and 
so forth. 

The ablaut rules and the umlaut rule are examples of 
marked phonological rules; that is, a form must be specif- 
ically marked to undergo them. In contrast to such marked 
phonological rules, there are also unmarked phonological 
rules, which are applicable to all phonological strings pro- 
vided that the specified phonological conditions are satisfied. 
All phonological rules given in §§3.3 to 3.22 are unmarked. 
The ablaut and umlaut rules replace SPE (1) given in §3. 

3.2 Many of the phonological rules required to map the 
proposed system of English vowels onto appropriate phonetic 
segments are similar to those given in SPE, but there are 
fewer rules needed. 

The rules are presented below in the order in which they 
apply. The rules of SPE referred to without page references 
are from the summary (pp. 238-245). 

3.3 The first rule required is the Cluster Laxing rule, 
which is given as three rules in SPE: (4); (20)-(I); and (20)- 
(III). The basic rule, (20)-(m), is modified here to include 
+ in the environment. 21 

(1) V - [-tense]/ [+cons] + ^ 0 ^] 

Rule (1) laxes the phonemic tense vowel /a/ of join and 
point to [a] injunction and punctual. The rule accounts for the 
laxing of /as/ to [ae] (at this point in the derivation) in such 


20 For details see Hoard and Sloat (to appear) and §4.4 below. 

2 Constraints on the Cluster Laxing rule are unnecessary, as is clear 
from a large number of weak preterites that take the preterite suffix /t/ 
with internal sandhi; for example, feel-felt, mean-meant, speed-sped, 
and hide-hid. See the reference given in fn. 27 for details. 
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pairs as contain-content and detain-detent 22 /?/ of produce is 
laxed in production (to [i-] at this point). 

3.4 The second rule fronts /a/ in the environment rri. 

(2) a -* as / rri . 

Rule (2) fronts the vowel of bar (/barr/), when -ier is 
added, as in barrier. Similar are car -carry , carriage , 
carrier and barbarous -barbaric . 

3.5 Rule (3) raises ae to c. 

(3) as — e. 

Rule (3) produces e in men, content, detent, breadth. In 
General American, rule (3) yields barrier, carrier, and 
carriage, all with [e]. Rule (3) changes all the ee’s produced 
by rules (1), (2), and the umlaut rule to [e]. There are no 
other as ’ s at this point in the grammar, since ae is not pho- 
nemic. 23 In some eastern dialects rule (3) must be restricted: 

(3a) as — e/except before r. 24 

3.6 Rule (4) fronts most a’s to ae. ~ indicates a negative 
constraint. 


(4) a - ae/ 


lstress 


#,= ) 

(a) 

r C V 

(b) 

[liquid] [resonant] \ 

(c) 


This rule fronts /a/ to [ae] in man, bad, sad, Alabama, Alaska, 
pat, bare (/bar/), pal (/pal/), Dalmatian, altimeter, and so 
forth. 

Constraint (a) specifies that /a/ remain in spa, la, tra, and 
pa. /a/ will also remain in father, from /fa=0r/. The mor- 
pheme /Or/, meaning “family relationship,” occurs also in 
mother, brother, sister, and daughter. G — t after fricatives, 


22 The final t of constraint and complaint is apparently externally suf- 
fixed, and cluster laxing, therefore, does not apply. 

23 For words such as bare, General American has /ber/, dialects 
with /ae/ have /bar/. 

24 The situation is similar in Swedish and Norwegian where [ae] is found 
only before r. For the necessity of using negative constraints in pho- 
nological rules, see Hoard and Sloat (in preparation). 
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as in /sis+0r/ and /dah+0r/. 25 0 - 5 in father, mother, and 
brother by the intervocalic voicing rule;(§3.8). If the /a/ is 
unstressed it shifts to se, as in algebra and sofa, and ulti- 
mately to [ 9 ]. 

Constraint (b) specifies that /a/ remain in harp, art, lark, 
larch, barb, bard, cargo, and large. 

Constraint (c) specifies that /a/ remain in snarl, bar 
(/barr/), arm, barn, call, calm, and walnut. 

Notice that a — ae in ballot (/balVt/), barrel (/barVl/), and 
malnutrition (/mal/=). 

The number of exceptions to rule (4) varies with the dia- 
lect. Restaurant has [aat] for some speakers, but is [restrant] 
for others. Chicago has [aa] for some speakers, [oa] for 
others. Some British dialects have a fairly extensive list of 
exceptions, including rather, dance, and aunt. 

3.7 Tensing rule (5) operates to lengthen vowels before 
the verbalizing suffix /e/. 26 


( 5 ) 


V — [+tense]/ [-syllabic] + 


V 

-high 

-low 

-back 

-tense 


When this suffix is added to a noun stem with a lax vowel, 
such as breath, the stem vowel is lengthened: /bre0+e/ — 
[bre©+e]. Other examples are loss-lose, brass-braze, grass- 
graze, bath-bathe, and glass-glaze. Rule (5) applies vacuously 
to such examples as mouthe, use, house, and believe, where 
the stem vowel of the noun is phonemically tense. 

3.8 The Intervocalic Voicing rule voices fricatives next 
to certain formative boundaries. 


(6) f, ©, s 


[+voice] 


[-high 
+ L+voice 
[+voice 



(a) 

(b) 


25 This is, of course, a remnant of a well-known sound change. Another 
remnant is the [t]/[ 0] alternation of the nominalizer + 0; [t] occurs after 
[+eont -syll] segments, [0] elsewhere. Thus, frost, heft, theft, flight 
(/flih+t/), sight (/sih+t/), gift, but length, width, death, stealth, depth, 
and truth, etc. 

26 There is some discussion of the need for such a rule as (5) in SPE 
(p. 213, fn. 46; p. 232). 
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Part (a) voices, for example, the /s/ of use (v.), /fs+e/; 
the /©/ of mouthe, /mu©+e/, and breathe-, and the /f / of lives, 
/lff+z/. 27 Because the environment of rule (6) is severely 
restricted, such words as basic and usage do not show voic- 
ing. The specification [-high] in part (a) excludes voicing in 
Firthian, from Firth+i+an. 

Part (b) voices /s/ of resemble and /©/ of father, /fa=0r/, 
for example. 

As given in SPE, rule (25), the environment of voicing 
given here as part (a) is stated as ["+tensel [-cons], 

L v J 

Chomsky and Halle’s formulation has a rather large number 
of exceptions (many of which they note: pp. 149, 228). Many 
of the words they set up with /ss/ can be taken to have only 
/s/; many of the words they set up as /s/, /se/, or /ce/ can 
be taken to have /z/. Thus, faze, /fsez/; face, /fses/; mace, 
/mass/; maze, /miez/; mass, /mas/; mason, /maeson/; iso-, 
/fso/; bosun, /bosVn/. 

3.9 Rule (6) must precede the Augment rule, (7): 

(7) [+syllabic] — 0/ + #. 

Rule (7) deletes, for example, the verbalizer +e of use (v.), 
breathe, and mouthe and the lexical augments /i/ of president 
and /£/ of habit. The last two augments are overt in presi- 
dential and habitual, respectively. 

3.10 Rule (8) corresponds to SPE (29) and inserts y be- 
fore F. 


(8) 0 - y / ?. 

Rule (8) gives [myiz+ic] from /miz+ic/. In General Amer- 
ican a late rule drops y after liquids and alveolars (some 
medial t + y and d + y sequences become c, j, respectively). 

3.11 SPE (20)-(I) gives a set of rules for laxing vowels. 
The environments need not be repeated here. 


(9) V 



in a number of contexts. 


SPE (20)-(IV) laxes vowels that agree in the features round 
and back. The rule is altered slightly from that given in SPE: 


27 z is the regular plural marker. Although normally an external 
suffix, # -> + for some 29 words and causes voicing of preceding voiceless 
s,f, 9. See Sloat and Hoard (1971). 
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(10) 


V 

around 

aback 


[-tense]/ C 


! C 0 + ic, + id 
(Ci+) [-stress 

L v 



The lower environment given in braces taxes the vowels given 
in boldface in division, serenity, sanity, pronunciation, and 
conic from the underlying tense vowels /I e je u 5/, respec- 
tively. But the underlying tense vowels of musician, exploita- 
tive, and audience, from /i a a/> will remain. 

In SPE (20)-(IV), rule (10) is given with +ish as one of the 
items in the first environment. The restriction to vowels that 
agree in backing and rounding is unnecessary here as is 
apparent from the set punitive, Punic, punish. 

(11) V - [-tense]/ Ci + ish 

Thus, /pin/ remains in punitive and Punic, since rule (10) 
does not apply; but /f/ — £ in punish, just as /ae/ - /ae/ in 
establish (if it is related to stable ). 28 

3.12 Rule (12) shifts o — a before s, f, 9, and ng. It is 
similar to the second half of SPE (23)-(m). 


( 12 ) 


1 

fs 

0 
1— 1 

1 

1 


i 

+ 

o 

/ 

- V “ 

-tense 


+tense 

/ 

+back 

[_+round_ 


_-round_ 

/ 

-high 



1 




'-voice 

+cont 

_+ant 

ng 


Henceforth, the /o/’s in these environments share the fate 
of phonemic /a/. Examples are loss, office, cloth, long, and 
song. 23 

Rule (13) shifts o — o before t, d, n, p, b, m, c,j,k,g,v,z, 
and 5 and shifts o — o before liquid clusters. 


28 e- seems to be a variant of en- of enable, enjoin, enlighten, etc. 
Another variant of en- is em- of empower. 

29 Some speakers have a few exceptions before -ng . Examples include 
tong, thong, bong, bongo, Congo. All but the last two have [5a] in my 
speech. 
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(13) 


V 

+back 
-high 
+ round 
-tense 
-Low 


+low 

(+tense) 


c 1 

,-contJ 

c “I 

+cont 

_+voice_ 

<R[-syll]) 


(a) 

(b) 


(c) 


Thus, /o/ — o at this point in the grammar in cot, cod, John, 
hop, bob, Tom, botch, lodge, lock, cog, bother, Oz, and Slav. 30 
Examples in nonfinal syllables are dominant, omelette, oblong, 
optimal, optometrist, body, bonnet, motto, cogitate, octopus, 
hibachi, and cognate. Notice also that rule (13) applies to 
harmony, harmonic , and harmonious and shifts /o/ — o. Part 
(c) shifts /o/ — 5 before liquid-plus-consonant/liquid se- 
quences, as in old, bolt, folk, Olson, Olga, toll, or (/or/), 
ford, fork, short, forge, porch, torpedo, force, and so forth. 
The 5’s produced by (13c) go through the vowel shift rule 
along with phonemic /5 /. 

3.13 In SPE, rule (23)-(IV) tenses vowels in a number of 
environments. Rule (14) is identical to SPE (23)-(IV). 



(a) 

(b) 

(c) 


Environments (a) and (b) tense low stressed vowels and low 
nonstressed vowels before V, =, and #. Thus, the final vowel 
of algebra will be tensed to ee before +ic (it was shifted from 
/a/ to se by rule (4)); the /i/ of society will be tensed to t 
before +ety; the /a/ of spa will be tensed since it is low, 
stressed, and final; and the /a/ of father will be tensed since 
it precedes =. 

Part (c) tenses both nonhigh vowels followed by a single 


30 The underlying vowel of log, fog, dog, hog, bog, jog, and noggin is 
variously /a/ or /o/, depending on dialect. There is also a good deal 
of dialect mixture. Some speakers do not have [av] in Labov, Slav, Slavic, 
slovenly. The last often has [a]. 
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consonant and an optional y, w, or r followed by the vowels i 
or e plus another vowel. Hence, the vowel /o/ of harmonious 
will become 5 before -ous (it was shifted from /o/ to o by 
rule (13)). Rule (14c) also gives managerial (/e/ — e ), 
repatriate (/a/ -*■ as — se), appropriate, colloquial, Newtonian, 
and custodian (/o/ — o — 3). 

3.14 Rule (15) is the same as rule (iii), §2, above. 

3.15 Rule (16) is the Vowel Shift rule. It is given in SPE 
as (33). Only the first environment of the SPE rule is needed. 



“yback 

1 [-ahigh]/ 

ahigh 

(16) 

yround 

— ) 

-low 


v 

< 

■ - 


I [-j31ow]/ 

/31ow 



_ -high_ 


+tense 

+stress 


As in SPE, rule (16) changes the following: 

/!/ — e — se 

/e/ - i 

/se/ - e 

/u/ — 5 — 3 

/5/ — u 

/5/ - O 


Notice that /a/ in lawn, maudlin, and audience is not 
shifted, and /a/ in point, boy, and exploit is not shifted, and 
that /f-/ in musician, few, feud, and fuselage is not shifted. 

Notice also that /of in harmonious, which was tensed to 3 
by rule (14), undergoes vowel shift and becomes o by rule 
(16). 

3.16 Rule (17) shifts -fand u to a in certain environments. 


" V " 

1 . ( 

CiCi 


-tense 

T- round 

/ \ 

- -nasal~ 


-ant 

+back 

- -high 


+ant 


+cor 

+high 

1 

_-cor 


-voc 



1 

_-voice_ 


Rule (17) shifts 4- to a in punish and u to a in pronunciation, 
hut, cut, bud, mud, son (/sun/), sun, tongue (/tung/), and 
sponge (/spun]/). Because of tensing rule (14), /u/ remains 
before # in Hindu and do-, /of remains before # in echo, motto, 
and isobar (/Tso#barr/); and /of remains in echoic, /u/ shifts 
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in brother (/bru=0r/) and mother (/mu=0r/), but remains 
(exceptionally?) before = in woman. 31 

/u/ does not become /a/ before two identical consonants. 
Hence, pudding, puss, put (/putt/), bullet, cushion, (/kussVn/), 
good (/gudd/), look (/lukk/), and hood (/hudd/). 32 /u/ — a in 
pull, full, purr, and dull, and the a drops by a late rule in favor 
of a syllabic liquid, [pi], [fl], or [pr], if the preceding conso- 
nant is [-cor]. Thus, dull remains [dAl]. 

/u/ does not shift if it is between p, b, f, or v and s or c. 
This environment is given in SPE as part of rule (8). Exam- 
ples include bush, push, and butch (/buc/). 

3.17 Rule (18) drops one of two identical consonants. 
This is the Cluster Simplification rule given in SPE as (28). 

(18) C t - — 0 / C,- 

3.18 The Diphthongization rule adds appropriate glides. 
Part (d) corresponds to SPE (31). 


(19) 





V ■ 



g/ ' 


+back 

+low 

-round 

_+tense__ 


0 - • 



V “ 
-tense 
-round 
-back 

j 


w/i 


i G 1 / 
LoroundJ / 

V “ 
+tense 


_oround_ 




(a) 


> 


(b) 


(c) 

(d) 


Part (a) adds [a] to /a/ in father and spa, adds [a] to /a/ in 
lawn, maudlin, and audience, and adds [a] to a from /o/ in 
long and office. Part (b) adds [a] to the lax unrounded front 
vowels (whatever their source), as in hit, division, set, 


31 Other is apparently /u+6r/. {0r} is the morpheme in whether, 

either, hither and so on. 

32 There is much variation in such words as hoof and roof. Some 
speakers have /huff/ and /ruff/, others have /h5f/ and /rof/. 
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serenity, man, and sanity. 33 Part (c) adds w after J. Thus, /&/ 
is now [ylw]. Part (d) adds a w after the tense rounded 
vowels 5, 5, u and a y to the tense unrounded vowels i, e, se, a. 

3.19 The Rounding Adjustment rule switches the rounding 
for a number of back vowels (cf. SPE (34)). 


(20) [around] 


[-around] 


V 

-high 

+back 

j3tense 


where a = + if 

0 = - 


Rule (20) unrounds 5 w to aw in pronounce, Ow to aw in cone 
and in old, and a to a in hot. The rule rounds dy to 5y in point 
and ad to 5a in lawn, song, and office. In some dialects the 
rule is not restricted to [-high] vowels, and yuv — yww, 
ww — m, and u — i-, (the last two rounding adjustments do 
not occur after labials). 

3.20 Rule (21) tenses a. 


(21) 


[-tense] 


[+tense] 


V 

+low 

-round 

+back 


Thus, 

3.21 

(35). 


a - a in hot and conic, and ad — ae in father. 

Rule (22), Backness Adjustment, is the same as SPE 


( 22 ) 


+low — [+back]/ [-cons] 

V 


Thus, [sey] — [ay], as in divide. For [aw], some dialects 
have [sew] everywhere. In this case the rule is as follows: 


,22a) [T] -[■“]/_ tEL ] . 

For other dialects [aw] — [sew] only after alveolars (and in 
others only after [-cont] alveolars). 


33 The usual y glide before g, as in bag, and many other details con- 
cerning diphthongization are ignored here. The [a] glide after front lax 
vowels is more pronounced before voiced consonants. 
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(22b) [ +1 ° W ] - [aback]/ «or _ [(““J 

P P 

where /3 = + if -a = +. 

The /3 index is to be interpreted to mean that the left environ- 
ment is obligatory if -a = +. For the dialect(s) that require it, 
[-cont] must be added to the left environment. 

3.22 The rule for Vowel Reduction is the same as SPE 
(43). 



This rule gives sofa, algebra, and harmony. 

3.23 The vowel system and rules proposed above offer 
several advantages over Chomsky and Halle’s formulation. 

First, the vowel system proposed in §3 seems unexcep- 
tional vis-a-vis vowel systems commonly found among the 
world’s languages. 34 

Second, no readjustment rules are required. SPE (1) is 
really the umlaut and ablaut rules. SPE (4) and (8) are nega- 
tive constraints on other rules. SPE (5), (6), and (7) are 
unnecessary. As a further observation, note that in SPE rule 
(8) the feature “round” is used as a diacritic. Chomsky and 
Halle change u - *- to avoid the shift of u — o, then change 4 
back to u by the rounding adjustment rule. 35 

Third, many of the ad hoc rules of SPE are not required. 36 
For example, Chomsky and Halle add w to (their) underlying 
/ae/ of spa, art, and park . Later, a “glide-vocalization” rule 
is required to change w — u (SPE 32). Furthermore, a special 
restriction ([/3 rule 32]) in the diphthongization rule is needed 
to prevent vocalization of w after o (from /u/). 37 

Fourth, the use of “silent” e as a diacritic is unnecessary 

34 The hypotheses put forth in §2 are obviously not proved. At best, I 
have shown that English is a white swan, not that all swans are white. 

35 “Round” is also used as a diacritic in SPE rule (23)-(in). The rule 
shifts u to *■ (to avoid the vowel shift rule), not just to u. 

36 The term is not being used pejoratively. See SPE (pp. 208ff.). 

37 Rule (19c) above is also an example of adhocracy, w is added to ? to 
avoid adding y by part (d). 
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in the rules I have proposed. In SPE, Chomsky and Halle add 
/e/ or a low glide (which they symbolize as /s/), freely to 
make their rules work. Thus, they have “silent” e’s in the 
underlying representations of few , fuel , feud , Neptune, ellipse, 
and so on. The morpheme {e} is apparent in the second mem- 
ber of such pairs as cloth-clothe , use(n.)-use (v.), house{ n.)- 
house (v.), loss-lose, choice -choose , and grief -grieve . The 
use of {e} when semantically justified, as in the examples just 
given, is not at issue. However, when there is no semantic 
reason for the presence of {e}, I do not see how a silent e can 
be employed as a part of the phonological representation of a 
word. One should also note that in SPE a special rule of 
e -Elision is required, whereas in the proposal above +e is 
simply part of the augment rule. 38 

Fifth, the addition of rule (6), se - e, avoids the ad hoc |+F] 
marker Chomsky and Halle use for “exceptional” vowel shift 
in words like content and biennial. 39 

4. The Vowel Shift 

The vowel system for Modern English proposed in §3 is 
very much like that of Middle English (less the ME diph- 
thongs). Many of the underlying forms I have suggested look 
like Middle English, for instance, /putt/ for put, /man/ for 
man, and /tung/ for tongue. These forms should not be very 
surprising since the phonological system of a language at any 
particular time is of necessity the product of historical 
events, whether these are due to sound changes or to borrow- 
ings. Each generation has an opportunity to recode the lan- 
guage, of course, but since sound changes are so frequently 
conditional, changes in the phonemic representations (and in 
the phonemic system) must proceed rather slowly. The pro- 


38 The situation of underlying forms with double consonants is quite 
different, as Chomsky and Halle point out (p. 150). 

39 I am unable to follow the argument for an [ayj-[sej alternation in 
satisfy- satisfaction (SPE, pp. 201-202). From such forms as syllabicate , 
syllabificate , syllabification, and syllabify, one would think that the 
suffixes involved are if, ic, ast, ion and that the underlying form for 
satisfaction is /satis+if+ik+aet+iVn/, while that for satisfy is /satis+if+T/. 
In all the examples I have examined, the i of if is deleted before roots 
with i such as satis-. It would seem that a rule ikx -> sek gives the 
surface result. 
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posal made in §3 is not, however, justified by, or based on, 
anything that Middle English is supposed to have possessed, 
but is based entirely on synchronic considerations. 40 

In brief, I think I have shown in §3 that English can be con- 
sidered to have an optimal vowel system in the sense of the 
hypotheses advanced in §2. The phoneme /a e/ of sane is, 
incidentally, an abstract underlyer, since there is no tense He 
in General American English. 

4.1 The proposal made in §3 (and the proposal of 
Chomsky and Halle in SPE) has at least one glaring inade- 
quacy. In particular, the vowel shift rule is hard to believe. 
As formulated above (and in SPE), the vowel shift rule has the 
following effects: 


(1) (2) 

high Y 

mid Y^^X-^^Z 

low Z Z^^X 


The vowel shift rule is, then, really two processes. Fur- 
thermore, the order of application of the processes is crucial. 
The order must be (1), then (2), or we get: 

(2) (1) 

high X X- >< ^Z 

mid Y-^^Z^^X 

low Z"^~Y Y 


However, there appears to be no evidence that the vowel shift 
rule really is two processes. If it were, one would expect 
some dialect of English to have (1) only one part of the rule, 
(2) the parts in reverse order, or (3) some other process in- 
tervening synchronically between the parts of the vowel shift 
rule. Although it is quite possible in the present formulation, 
there is no indication that any of the possibilities just men- 
tioned has occurred or could occur. 

The fact that the Great Vowel Shift came into the language 
within a very short time span also argues against a two- 
process account. 

4.2 The vowel shift rule cannot be stated as a single 
process because the features high and low permit only three- 
height vowel systems (since [+high, +low] is impossible). 


l0 See SPE (p. 54). 
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What is needed is a feature system that permits vowel sys- 
tems of four heights. Four-height vowel systems have, of 
course, been permitted traditionally by the IPA transcription 
system. 

The feature system I propose that would permit four-height 
vowel systems employs the features high and polar. 

The polar vowels are the vowels in the corners of the 
vowel quadrilateral. Thus, a, as, i, and u are polar vowels, 
and e, E, o, and o are nonpolar vowels. 

i u 

e o 

e o 

se a 


The feature high simply divides the vowel triangle at the 
midpoint, so that i, e, o, u are [+high] and a, as, E, o are 
[-high]. 

The features polar and high cross-classify, so that we have 
the following: 


+polar 

+high 

i 

u 

-polar 

+high 

e 

o 

-polar 

-high 

e 

0 

+polar 

-high 

se 

a 


If, as before, we take the lax vowels i, e, and se of division, 
cleanliness , and sanity as indicative of the height of the 
underlying tense vowels of divide, clean, and sane, then the 
front vowel system of English is as follows: 

/T/ divide /i/ division, sit 

/e/ clean /e/ cleanliness , set 

/se/ sane /ae/ sanity 


The vowel shift rule is now easily stated: 

V 

+stress 
+tense 


f apolarl 

'-apolarl 

|_/3high J 

_-j3high J 


The rule has the following effect: 
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This result is exactly what is desired, for, with diphthong- 
ization, the resulting phonetic segments will be [ 1 ], clean ; 
[e‘], sane-, [V], divide.* 1 The first element of the diphthongs 
of sane and divide has a lax vowel; there do not seem to be 
any dialects in which it is tense. 42 

The complete lax vowel set for English is as follows: 

i u 

e o 

a 

/u/ is the vowel of put (/putt/) and cut (/kut/), /o/ is the 
vowel of hot, and /a/ is the vowel of man. 

4.3 There is another inadequacy of the rules of §3 that is 
less apparent than that involving the vowel shift rule but that 
quickly becomes apparent if one tries to state explicitly the 
ablaut (and umlaut) rules mentioned in §3.1. What becomes 
clear is that phonological rules ought to be written in terms of 
marked and unmarked values rather than plus and minus 
values. In chapter 9 of SPE, Chomsky and Halle propose that 
the lexicon be coded with m and u values for features and that 
these be interpreted as + and - values before being subjected 
to phonological rules. The phonological rules are to be aug- 
mented with marking conventions functioning as “linking” 
rules. The linking rules make the outputs of phonological 
rules into less marked segments. If, however, the application 
of phonological rules is in terms of m and u values, with 
phonetic interpretation in terms of + and - values following 
the phonological rules, the need for linking disappears. 

As a first example of a rule that lends some support to the 
above claim, consider the well-known development of Indo- 
European e and o to a in Sanskrit. If this rule is given in +, 
- terms we will need to mention (either via linking or in the 
rule itself), thato unrounds. If the rule is stated in terms of 


41 [n] is used for a lower mid, i.e., [-polar -high], central vowel, [i] 
is used for the vowel of clean, since speakers of General American, 
especially the northern dialect(s), typically have a monophthongal pro- 
nunciation. The vowel with strong diphthongization is lax /i/, typically 

[is]- 

42 According to John Hart, it was not tense in his speech either. This 
is noted in SPE (pp. 259ff.). 
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m, u values, however, the unrounding of o is automatic; 
assume [u polar] - [+polar] and [w high] — [-high]. 


[: m polar] — [u polar]/ 


V 

u high 


Since e, o, and a are [ u round], there is no change in the 
value of round, and, this feature is not mentioned in the rule. 

The development of Old English a to Middle English o also 
reflects the regular maintenance of unmarked rounding values 
under changes in vowel height. (This shift is still synchroni- 
cally valid, as will be seen below in §4.4.) 

Turning now to the umlaut rule for English, we note that 
vowels are fronted, but that rounding remains unmarked. The 
rule can be stated as follows: 

r v i 

L u backj — [m back] 

if we assume that \u back] — [+back]. If an umlaut rule main- 
tains lip rounding, that is, if the rule is 


V " 
u back 
u rounds 


m back 
m round 


then only by a more complex rule, in markedness terms, can 
this fact be stated. Indeed, the more complex rule statement 
ought to be the case, for umlauting that maintains lip rounding 
produces (new) vowels of higher markedness than does um- 
lauting of the English type. The loss of front rounded vowels 
in the Old English period is now statable only as a case of 
rule simplification— a consequence that seems entirely rea- 
sonable. 

4.4 If rules operate in terms of m and u, the underlying 
vowel of English cone, stone, and drove must be /a/, while 
that of auditory and lawn must be /»/, as the pronunciation of 
the latter suggests. This situation is the reverse of what was 
given in §3. The effect of the vowel shift rule (as given in 
§4.2) on the back vowels is as follows: 



-1 o— 

/o/ 1 — 

/a/- 
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To restrict the vowel shift rule, so that /»/, /a/, /£/ are not 
affected, the specification [ u round] (omitted in 4.2) must be 
added to the environment. Back vowel alternations are exem- 
plified by cone -conic for a; shoot-shot and lose -lost for 5; and 
pronounce -pronunciation for u. 

Of greater interest, perhaps, is that, given rules in terms 
of m, u and the above treatment of vowel shifts, the ablaut 
rules for English strong verbs can be stated with some gen- 
erality. The first ablaut rule accounts for the shift of root 
vowels to tense and lax a (and sometimes to o). The variation 
in tenseness depends upon the tenseness of the underlying 
vowel of the root. 



r v i 

~u back - 

(a) if eC, then 

ABLAUT i: 

[atensej 

— atense 

\m polar] 



u F 



Ablaut 1 accounts for the preterites of drive, shine , freeze , 
choose, begin, run, sing, and drink. By vowel shift, a — o; by 
fronting, a — ae (rule (4), §3.6). These changes account for 
drove, shone, froze, chose, but began, ran, drank. Special 
case (a) specifies o (which later becomes [a]) for the ablaut 
vowel of get, tred, and so on. 

The second ablaut rule generally changes a root vowel to u. 

yyi 

Ablaut 2: [V] - m tense [ a | if *> * en tense > m round l 

u F (b) if nd, then [u tense] 

Case (a) specifies ■* for final vowels, as in the preterites of 
blow, slay, fly, know, grow, throw, and draw. Case (b) speci- 
fies u for find, grind, bind, and wind. The general case, u 
(which becomes [a]), is exemplified by dug, clung, hung, 
drunk, begun, and run. 43 

4.5 A markedness approach simplifies some of the rules 
given in §3.3- §3.23. 

Rule (10) was formulated in §3.11 as follows: 

" V ~ 

around — [-tense]/Env. 

_aback 

43 A more complete account of ablauting verbs is given in Hoard and 
Sloat (to appear). 
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This rule can now be restated (assuming that [ u tense] be- 
comes [+ tense]): 


V 

u round_ 


[m tense]/Env. 


The vowels that become lax are merely those with un- 
marked rounding, not those which agree in the features [round] 
and [back]. 

Rules (12) and (13) of §3.12 will also be somewhat simpli- 
fied. The specification of changes of rounding involved in 
o — a or a will not be needed. The change of o — v before s, 
9, f, ng will still be complicated, reflecting the fact that it 
involves a change to a rather marked segment. 

Backness adjustment rule (22), §3.21, and rounding adjust- 
ment rule (20), §3.19, will have to be reordered. Under 
natural marking interpretations, by backing adjustment e — o/ 
y. 44 Rounding adjustment will have the following effects: 

(a) oy - Ay 

(b) Ay - oy 

(c) ow — AW 

(a) gives [Ay] from /!/ — g — ey— oy — ay, (b) gives [oy] from 
/a/ — ay — oy; (c) gives [aw] from /u/ — 5 — ow — aw , 45 

4.6 It would be premature to present a complete refor- 
mulation of the rules for English vowels in terms of marked 
and unmarked features, given the present state of knowledge 
of marking conventions. I was unable to be very specific about 
condition 3 (§2), because recognizing a particular formuliza- 
tion of rules to be to some extent “generalized” is largely 
intuitive at present. 46 A more specific account of how to 


44 Vowels of diphthongs with w and y glides should be laxed by a prior 
rule. This laxing is probably a part of the diphthongization process itself. 

45 Low-level adjustments to give [a] -> [b]/ [glide] can be made as 

desired. There are several interesting dialect variations that are easily 
accounted for. I have heard sy for / x/ from Irish speakers (no backness 
adjustment); oy for /!/ from Cockney speakers (no rounding adjustment); 
and a for /a/ in poison, boil, join, etc. from Irish speakers and as an 
“old-fashioned” pronunciation in the United States (no rounding adjust- 
ment) . 

46 The problem of choosing suitable rule schemata also has an obvious 
bearing on this problem. 



Naturalness Conditions in Phonology 153 

formulate a generalized set of rules lies, I think, along the 
lines sketched in §4 of this paper and will require that more 
suitable distinctive features be used, that marking conventions 
be sharpened, and that many phonological rules be stated in 
terms of markedness. 

If condition 3 can be made explicit in this way, then condi- 
tion 3 together with conditions 1 and 2 will give a phonological 
theory of far greater explanatory power. Much of the arbi- 
trariness of current phonological practice should be largely 
removed since the range of possible solutions will be greatly 
restricted. 


REFERENCES 

Bach, E. (1968). “Nouns and Noun Phrases.” In Universals in Lin- 
guistic Theory, edited by E. Bach and R. Harms. New York: 
Holt, Rinehart, and Winston. 

Brame, M. K. (this volume). “On the Abstractness of Phonology; 
Maltese 

Chomsky, N., and M. Halle (1968). The Sound Pattern of English. 
New York: Harper and Row. 

Hoard, J. E., and C. Sloat (to appear). “English ‘Irregular’ Verbs.” 
(in preparation). “Negative Constraints in Phonological De- 
scriptions.” 

Hockett, C. F. (1955). A Manual of Phonology. Indiana University 
Publications in Anthropology and Linguistics. Baltimore: Wa- 
verly Press. 

Jacobsen, W. H., Jr. (1969). “Origin of the Nootka Pharyngeals.” 
IJAL 35:125-153. 

Kinkade, M. D. (1967). “Uvular-pharyngeal Resonants in Interior 
Salish.” IJAL 33:228-234. 

Kiparsky, P. (1968). “How abstract is phonology ?” Mimeographed. 

Cambridge: Massachusetts Institute of Technology. 

McCawley, J. (1967). “Sapir’s Phonological Representation.” UAL 
33:106-111. 

Postal, P. (1968). Aspects of Phonological Theory. New York: 
Harper and Row. 

Ross, J. R. (this volume). “A Reanalysis of English Word Stress 

(I).” 



154 


James E. Hoard 


Sloat, C. (1966). “Phonological Redundancy Rules in Coeur 
d’Alene.” Ph.D. dissertation, University of Washington. 

, and J. E. Hoard (1971). “The Inflectional Morphology of 

English.” Glossa 5:47-56. 

Trubetskoy, N. S. (1949). Principes de phonologie . Paris: Klinck- 
sieck. 



Two Phonological Notes: 
A -sharp and B-flat 
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In musical scale (on the piano keyboard, for instance) the two 
notes A# and B b represent the same pitch, about 466 Hz 
(the tenth key above middle C). Yet the two notations At and 
B 1 ’ differ and reflect their structural dissimilarity despite 
their sameness in physical pitch. For example, in E-flat 
major chord, B 1 ’ will never be represented as A# . The moral 
of this musical note is that one finds analogous phenomena in 
linguistics, that is, there are cases in which the physically 
(or superficially) same phenomenon is represented in two or 
more structurally different forms. In this paper , I will con- 
sider two such cases in phonology. 1 

A. The first case to be considered is that of neutralization. 
Neutralization refers to the phenomenon whereby two or more 
phonemes merge together into one and the same phonetic 
entity in a certain environment. Examples are not hard to 
come by: for instance, in German, final voiced stops are 
devoiced, and both Bund ‘bundle’ and bunt ‘colorful’ are pro- 
nounced [bunt]; in English, intervocalic t is voiced to d, 
creating homonyms in such pairs as writer and rider • in 
French, different oral vowels merge into one when nasalized; 
thus, en and an into [a] as in genre [2ar], paysan [peyza] 
‘peasant’ (m.), and in and ain into [e] as in fin [fs] ‘fine’ (m.), 

‘The second part of this paper was presented at the 44th Annual 
Meeting of the Linguistic Society of America, December 1969, San Fran- 
cisco, under the title “Language-Specific Metarules in Phonology” (Paper 
#52, Meeting Handbook, p. 79). I thank C-J N. Bailey, F. Heny, F. W. 
Householder, C. W. Kisseberth, S-C. Song, and W. S-Y. Wang, all of whom 
read an earlier version of this paper and gave me valuable comments. 
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americain [ameriks] (m.); in Korean, final obstruents are 
neutralized, as in nat [nat] ‘a grain,’ mth [nat] ‘piece,’ nas 
[nat] ‘sickle,’ nac [nat] ‘day,’ and nach [nat] ‘face.’ In such 
cases, it nevertheless is well motivated to represent the 
phonetically same sound by two or more different phonemes 
on a higher level of description, since the original nonneutral- 
ized forms appear in other contexts. Thus, in German the 
voice distinction remains before endings beginning with a 
vowel, for instance, Bundes [bundes] vs. buntes [buntes] 
(m./n., sg., gen.); in English the voice distinction between 
writer and rider appears in the respective past tense forms 
wrote and rode ; in French, distinctive oral vowels appear in 
other contexts, for instance, in feminine forms such as in 
generique [2enerik], paysanne [peyzan], /me [fin], americaine 
[ameriksn]; and Korean obstruents retain their distinction in 
prevocalic position: nat-il [nadil], nath-il [nat h il], nas-il 
[nasil], nac-il [najil], nach-il [nac h il] {-it is an object 
marker). 

A question about the arbitrariness or appropriateness of 
motivation arises, however, when two supposedly different 
forms always (i.e., freely in all environments) appear in the 
one and the same phonetic shape. Borrowing a term from 
Kiparsky (1968), I will call this phenomenon “absolute neu- 
tralization.” One may ask why such a concept is necessary at 
all. The reason is that, phonological processes not always 
being regular, there are cases where an environment in which 
a phonetic change takes place needs to be marked for an 
exceptional case. That is, in the rule of the form 

(1) X- 7/ Z 

there may be a subcase of Z before which the change of X to 7 
does not take place. Rather than mark every lexical item 
containing this exceptional Z, one can postulate that the 
exceptional Z is a different phoneme W, in which case the 
above rule applies without an exception. One then needs a 
later rule changing W back to Z . 

In generative phonology, it has been assumed that a certain 
behavioral anomaly of a segment at the phonetic level, such 
as the one just discussed, warrants its representation as two 
systematic phonemes in the underlying level. Thus, Halle 
(1962:71) argued that when a phoneme resulting from the 
merger of two phonemes still behaves like its historical 
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antecedents in the phonological system of the language, one 
should postulate two underlying phonemes even though the 
distinction is not phonetically present in any utterance. 2 

The motivation for this sort of practice is of course to 
give the phonological description a maximum generality, for 
without such a measure the phenomenon has to be dealt with 
as an exception. In any case, this practice was followed by 
many without much argument, until Kiparsky (1968) 3 put 
forward a serious objection to the uncritical use of such a 
practice. Kiparsky argued, like Postal (1968:53ff.), that there 
should be a natural relationship between the two levels, 
phonemic and phonetic, of phonological representations and 
that this relationship is in nature not as abstract as some 
might claim (cf. Fudge, 1967). Kiparsky argues that, if a 
segment appears in a constant shape throughout the deriva- 
tion, its underlying representation should be that shape. That 
is, if a neutralized segment is to be justifiably represented 
as two underlying phonemes, then the two phonemes must 
manifest themselves in two different phonetic shapes in at 
least one context (“the alternation condition” in Kiparsky’ s 
term). This condition should rule out the case of absolute 
neutralization. 4 

2 Halle’s example had to do with the merger of se and a to x\ a later 
rule coalesces the original x with e while the original a remains as. In 
such a case, “we postulate that . . . /a/ and /ae/ remained distinct en- 
tities even though every /a/ was actualized phonetically as /ae/” (Halle 
1962:71). 

3 This paper, though not yet in print, generated a series of discussions 
in phonological circles. Among those of which I am aware are: Brame 
(this volume), Crothers (1971), Hyman (1970), and Kisseberth (1969). 

“As Kiparsky examines in detail, two devices have been used in 
generative phonology to handle the case of absolute neutralization: (a) the 
diacritic use of phonological features, — for example, postulating abstract 
underlying /i/, the [+back] counterpart of /i/, to account in a general 
way for an irregular vowel harmony phenomenon with respect to [i], say, 
in the phonology of Finnish or Mongolian; (b) the phonological use of 
diacritic features, e.g., assigning entirely abstract lexical features like 
+GRAVF. or -grave to lexical items that are now phonologically identical 
with no vowel harmony distinction, then later having the vowel harmony 
rule change all vowels in the +grave word to [+back] vowels, whether 
high or low, and all vowels in the -grave word to [-back] vowels, a la 
Lightner (1965). Kiparsky argues that these devices are more or less ad 
hoc ways to handle exceptions and proposes to handle them by rule fea- 
tures, i.e., by marking an item that is an exception to a rule, e.g., the 
vowel harmony rule, as [-Rule x]. 
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I, as a trained phonetician, would like the phonological 
component to be more empirically motivated and to be closer 
to phonetic facts, but it appears that phonology is more ab- 
stract than Kiparsky wants it to be, or at least that his 
alternation condition is too strong. I will illustrate this point 
with examples from Korean. 

In Kim (1968a), it was noted that dental consonants in 
Korean behave differently with respect to palatalization in 
front of surface [i], that is, some dentals are palatalized 
before [i], but some are not before the phonetically identical 

[i]: 


(2) haytoti [hstoji] ‘sunrise’ titita [tidida] ‘step on’ 

kathi [kac h i] ‘together’ thikkil [t h ikkil] ‘dust particle’ 

Since palatalization of dentals also occurs in Korean before 
every /y/, I phonemicized the nonpalatalizing [i] as /i/ and 
the palatalizing [i] as /yi/, later deleting [y] of /yi/. 5 Thus, 
it appears that superficially it is a case of Kiparsky’ s ab- 
solute neutralization. But a deeper look into the matter will 
show that there is more to it. 

5 Actually, the nonpalatalizing [i] is phonemicized as /iy/, and the 
palatalizing [i] as /yiy/. The fronting rule will give [i] from /iy/, and 
[yi] from /yiy/, then the glide-deletion rule will delete [y] from [yi]. 
See below and Kim (1968a) for details. 

One might argue that Kiparsky’s absolute neutralization has to do with 
single segments only, not with neutralization of sequences. This point 
seems to me trivial, since instead of postulating yi for the palatalizing i 
and i for the nonpalatalizing i (later deleting y of yi), one could have 
posited i for the palatalizing i and i for the nonpalatalizing i (later 
fronting 4 to i)\ or one could have assigned a distinctive feature [+sharp] 
(or [+high] = palatalized) to the former and [-sharp] to the latter, thus 
segmentalizing the sequence yi. The difference is in representation, not 
in concept, and is not crucial for the present argument. 

Some Korean grammarians may also point out that palatalization of 
dental stops generally occurs only across a morpheme boundary, but not 
within a morpheme, thus voiding the i—yi distinction. This analysis, 
however, necessitates an otherwise unnecessary distinction between oral 
stops and affricates on the one hand, and nasals, fricatives, and liquids 
on the other, since palatalization occurs intramorphemically as well as 
intermorphemically in the latter case, e.g., si [si] ‘poem,’ tamnyo 
[tampo] ‘blanket,’ hullyurj [huAXurj] ‘excellence,’ etc.; furthermore, it 
cannot explain palatalization of oral stops in such loan words as tube 
[cu:bi], radio [najio], tulip [c h u:ripi], etc. Surely, one would not posit 
a morpheme boundary after the phonetic palatals in the above examples. 
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When one examines the vowel system of Korean, one notes 
that vowels take two on-glides, y and w, rather freely, except 
that [yi], [wu], [yi], and [wi] do not occur, although [i], [u], [i], 
[yu], and [wi] occur. Details aside, what this means is that 
glides do not generally occur before high vowels of homor- 
ganic articulation. Kim (1968a) examined this and other 
vocalic phenomena of Korean and argued that all Korean 
vowels are derivable from three basic vowels, /i, a, a/, in 
combination with two glides, /w/ and /y/. In particular, it 
was shown, with examples, that surface front vowels are 
derivatives of the form /Vy/ by a fronting rule— [i] < /iy/, 
[e] < /ay/, and [s] < /ay/— and that [u] is of /wi/. Table (3) 
shows a relevant part of the Korean vowel system in which 
phonetically simple front vowels are viewed as phonemically 
complex vowels derived via off-glide -y, and shows vowel 
complexes with on-glides as well: 



basic 

__y 

y y 

y 

w 

high 

i[4] 

*y [i] 

yiy [yi] 

yi [yu] 

wi [u] 

mid 

a [a] 

ay [e] 

yay [ye] 

ya [ya] 

wa [wa] 

low 

a [a] 

ay [e] 

yay [ye] 

ya [ya] 

wa [wa] 


Note that the system generates [i] (from /4y/) and [yi] (from 
/yiy/) . That is, the yi that I postulated for the palatalizing [i] 
is not a consequence of an ad hoc trick but is a part of the 
total system. The system is more general (and symmetric) 
with it than without. One still has to delete y from yi, but, 
again, this initial glide deletion is not a “patch-up” rule but 
is part of an independently motivated rule already existent 
in Korean that deletes w from wu. That is, an initial glide 
is deleted just in case the glide and the following high vowel 
agree in gravity (or coronality): thus, y is deleted from yi and 
w is deleted from wu. This is a rather natural phenomenon 
and is found in other languages. On the other hand, if y is not 
deleted from yi, but only w from wu, which is independently 
needed, the glide -deletion rule will become less general and 
more costly. Thus, we see that the postulation of i and yi 
at the deep level and their subsequent neutralization at the 
surface level are a consequence of the system process, not 
an analyzer’s trick adopted as an ad hoc device for handling 
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an exception. One might even say that the system prefers 
(dictates) neutralization in this case, because with it the sys- 
tem is generalized, while without it, the system becomes less 
general. 

The preceding discussion suggests that one examine the 
whole phonological component before branding a particular 
rule as costly or undesirable on some isolated grounds. 
After all, the phonological component is a tightly woven 
network in which each rule is an integrated part, not an 
isolated process. This interrelationship among rules of the 
phonological component can be seen more clearly in the next 
note to be examined. 

B. The second case has to do with what is now often called 
a “conspiracy” 6 among rules, that is, the case where two or 
more rules that are quite overtly different in structural form 
nevertheless “conspire” and describe the same or similar 
phonological phenomena. Kisseberth (1970a) referred to this 
phenomenon as a functional unity of phonological rules. His 
case had to do with certain surface constraints in Yawelmani; 
specifically, that there be no consonant cluster word-initially 
or -finally and no three -consonant cluster word-medially. 
Kisseberth noted that, in order not to violate these con- 
straints, the language had rules like vowel epenthesis and 
consonant deletion and showed that these rules, although 
structurally quite different, are functionally the same. 

In support of Kisseberth, I will draw additional evidence 
from Korean, although what I discuss here is slightly dif- 
ferent. 

In Kim (1968c) it was noted that several phonological 
phenomena in Korean pointed toward the same direction under 
a general condition that I called “the principle of implosion.” 7 
I noted that this principle overrode several rules of the 
following type: 

a. Fricatives and affricates become stops, that is, obstru- 
ents with a narrow closure come to have a complete closure 
in preconsonantal and word-final position: 


6 Cf. Kiparsky (1969), Kisseberth (to appear), Ross (1969). 

7 For lack of abetter term. In this paper, I will call it “the principle 
of close articulation,” by which I mean the tendency to minimize the 
aperture between the upper articulator and the lower articulator in 
producing speech sounds. 
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( 4 ) {s, ss, c, ch } - t / I 

e.g., nas ‘sickle’ I cf. nas-il [nasil] 

( ( -il - object case) 

nac ‘day’ ( — [nat] nac-il [najil] 

nach ‘face’ ) nach-il [nac h il] 

nas-kwa homi [natkwa homi] ‘a sickle and a hoe’ 
nac-kwa pam [natkwa pam] ‘day and night’ 
nach-kwa son [natkwa son] ‘face and hands’ 
kass-ta [katta] ‘went’ 


b. Glide w and liquid r become homorganic stops: 



tow-3 tta ‘it was warm’ 
tdw-i ‘warm weather’ 
tdw-im ‘warmth’ 


tap-ta ‘to be warm’ 
tap-ko ‘warm and’ 
tap-so ‘it is warm’ 


kar-atta ‘walked’ 
kar-i ‘walking distance’ 
kar-im ‘walking pace’ 


kat-ta ‘to walk’ 
kat-ko ‘walk and’ 
kat-so ‘is walking’ 


ithir-nar — itkit-nar — [it h innal] ‘the next day’ 
hor-nipur — hot-nipur - [honnibul] ‘single-sheet quilt’ 
sur-karak [sutkarak] ‘spoon (with a long handle)’ 


c. Stops are unreleased word-finally and before a con- 
sonant: 8 


(6) [-continuant] — [-release] / 


E.g., [nat°], [nat°kwa], [kat°ta], etc. ([°] = unreleased) 
Vowels are raised, especially in the Seoul dialect: 


8 Languages may be typologically classified into three groups in terms 
of the release of stops: 

а. the release is optional, e.g., English cat [k h 8et h ] or [k h aet 0 ]. 

б. the release is obligatory, e.g., French petite ‘small’ (f.) [ptit h ], 
*[ptit°], 

c. the imrelease is obligatory, e.g., Korean path ‘field’ [pat 0 ], *[pat h ]. 
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peta — [pida] ‘to cut’ 
dpta — [ip° ta] ‘there is no’ 
hako — [hagu] ‘do and’ 
molla — [mulla] ‘do not know’ 


e. A portion of the Korean vocabulary ends in two- 
consonant clusters. When the following affix begins with 
a vowel, both consonants remain, but when the affix begins 
with a consonant, one of the two stem consonants is deleted, 
since medial three-consonant clusters are not permitted in 
Korean. For example: 


(8) ps — p, aps-ta [ap°ta] ‘there is no’; 

cf. aps-i [ap°si] ‘without’ 
ks — k, ndks-to [nak°to] ‘the soul also’; 

cf. naks-i [nak°si] ‘the soul is’ 
nc — n, anc-kara [ankara] ‘sit!’ 

cf. anc-atta [anjat 3 ta] ‘sat’ 

Ip — p, ccalp-ciman [ccap°ciman] ‘although short’; 

cf. ccalp-ato [ccalbado] ‘even if short’ 

Ik — k, ilk-ca [ik c ca] ‘let’s read’; 

cf. ilk-atta [ilgat°ta] ‘(he) read’ 
hn — m, calm-ta [camta] ‘is young’; 

cf. calm-in [calmin] ‘young’ 


It is not easy to write a rule that captures neatly all the 
above changes. One can write two rules like the following 


to describe the phenomenon: 

(9i) 

|^- grave J 

0/C_ 

(9ii) 

C - 0 / 

cc 


The middle consonant deletes, if it is a [-grave] (or 
[+coronal]) segment; otherwise the first consonant deletes. 
These two rules, though observationally adequate, are hardly 
explanatory or insightful. They do not show the real process 
that is taking place, for it is hardly phonologically plausible 
or natural to say that the cluster simplification is contingent 
upon the gravity of the middle segment of the cluster. It 
appears that what is really governing the deletion is the 
principle of close articulation; that is, of the two stem-final 
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consonants, the more open member is deleted, and the more 
closed one survives. 

As the above examples have shown, the articulatory- 
basis, or phonetic mode, of Korean seems to be a tendency 
to “close” the articulation, hence the term the principle of 
close articulation. It is clear that Korean phonology falls 
under this general condition. It is as if this metacondition 
sits on top of the phonological component, projects itself onto 
every phonological rule in the language, influences the output 
of rules in any way it can, and, furthermore, creates rules 
just to serve its own purpose. It may be likened to a general 
tendency of Mexican food to be hot, although toward that 
general end various kinds of spices, for instance, cayenne, 
black pepper, chili pepper, curry powder, and so forth may 
be used in different dishes. This analogy is relevant in that 
the phenomenon I am considering seems to be a language- 
specific one, just as hotness or sweetness of a national food 
is an ethnically definable taste. Thus, the tendency toward 
close articulation seems to be Korean-specific, although 
there is no reason why some other languages may not show 
the same tendency. 

Although examples from other languages are not readily 
found, Delattre (1953) noted that French is phonetically char- 
acterized by three “modes” of articulation: 

(i) Tense (“tendu”), as opposed to English, which is lax 
(“relach€”). Thus, in French, voiceless stops do not become 
voiced even intervocalically, stops are not affricated, vowels 
are sharper and do not diphthongize, and there is no gliding 
in intonation, while English shows the opposite character- 
istics. 

(ii) Front (“anterieur”), as opposed to English, which 
prefers back (“poster ieur”) articulation. This tendency 
seems to be particularly characteristic, and was also noted 
by Malmberg (1963:71), who called this kind of phenomenon 
“articulatory basis,” 9 that is, a certain predilection that a 
language has for articulation. This predilection would explain 
such facts as pure dentals, front rounded vowels, no palatali- 

9 For earlier mentions of the notion, see Sievers (1901:114) and 
Jespersen (1904:242). The term “basis of articulation” should not be 
regarded as implying “un facteur inne, don hereditaire et biologique” 
(Ginneken, 1933:266), but simply as a term referring to the pattern of 
native phonetic habits. 
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zation of dentals, and so on in French, while English is char- 
acterized by a tendency to move articulation back in the oral 
cavity, thus, alveolar dentals, retroflexion of r, velarization 
of l, and the tendency to palatalize alveolar consonants. 

(iii) Growing (“croissant”), as opposed to waning (“de- 
croissant”), contour in English; for instance, final accent in 
French as compared to initial stress in English and ascending 
intonational contour in French as opposed to descending 
contour in English (particularly in British English). 

One may also say that French has “convex” articulation 
as opposed to English “concave” articulation, which would, 
together with the favored fronting, explain the mysterious 
palatalization of velar consonants in French (e.g., chanter ‘to 
sing’ from Latin cantare-, cf. Parisian pronunciation of quatre 
[kyatr] ‘four’) and nasalization in French (convex and front 
articulation allows ample room in the back of the oral cavity 
for the velum to drop down). It might also explain the two 
different r’s in the two languages, French uvular r being 
convex, while English retroflex r is concave. 

To return to the analogy I cited earlier, just as there may 
be different kinds of hot spices or sweeteners that achieve 
the general goal of hot or sweet taste, the language-specific 
phonological metarule may appear in different shapes 
throughout the phonological component. This last point is 
particularly relevant, for the currently available device that 
allows one to express this kind of related generality is in the 
form of collapsing two or more consecutively ordered rules, 
using such notations as parentheses and braces just in case 
there are extractable common denominators among those 
rules. Thus, in the following, rules (a) and (b) may be col- 
lapsed into the form of rule (c): 


(lOi) 

A - B/X 

YZ 

(a) 


A - B/X 

Y 

(b) 


A - B/X 

’Y(Z) 

(c) 

(lOii) 

A - B / X 

A - B / X 

A - B/X 

YZ 

YW 

>B 

(a) 

(b) 

(c) 




In the current theory of phonology, common denominators 
are structurally defined, and therein lies the problem, for a 
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functional relation or similarity of the kind that I have been 
discussing is not expressible in a “collapsed” form (or in 
a “schema”), because of the structural dissimilarity of rules. 

It is not at all clear, nor is it easy to see, how one might 
revise the current theory of phonology to incorporate in a 
natural and intuitively correct way this kind of phenomenon. 
The strongest claim would be to say that the current way of 
formulating rules is grossly wrong. That is, since a func- 
tional equivalence is not expressible with the presently avail- 
able device, the current theory is wholly wrong. I do not wish 
to make this claim. On the other hand, one may wish to make 
the weakest claim and say that the phenomenon of “con- 
spiracy” is a spurious one. That is, one might claim that 

“conspiracy” is not a property of language, and, therefore, 
the theory of language need not account for it. Even with 
the small amount of evidence we now have at hand, we know 
that this is an incorrect claim. 

A compromise proposal would be to claim that, while the 
current theory is in the main adequate, some minor areas, 
such as notational conventions, constraints on rule applica- 
tion, and so forth, must be revised. There are some indi- 
cations that this might be the right approach. Kisseberth 

(1970a, 1970b) proposed to handle his Yawelmani and Tunica 

cases with a constraint on rule derivation so that the rule 
application may be either absolutely or relatively obligatory. 
I will illustrate another kind of proposal on rule application 
with a hypothetical, but plausible, case. 

Suppose that a language does not allow two consecutively 
stressed syllables. In such a case, it is easy to imagine 
several rules that would achieve this constraint, for instance, 
stress deletion, stress shift, and stress reduction, etc. (Cf. 
English and Tunica stress adjustment rules.) Thus, given a 
string of the form 

(11) VC 1 -VC 2 -VC 3 -VC 4 -VC 5 -VC 6 . . . 
it is likely that the final output would be something like 

(12i) VC l -VC 2 -VC 3 -VC 4 -VC 5 -VC 6 . . . 
or (12ii) VC 1 -VC 2 -VC 3 -VC 4 -VC 5 -VC 6 . . . 

But given the current convention on rule application, that is, 
simultaneous scanning and simultaneous application of rules 
(cf. Chomsky and Halle, 1968:344), there is no elegant and 
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simple way to formulate a rule that would give the correct 
output of iambic pattern, for a rule like the following 

(13) V - V / VC 

would give an incorrect output (14) when applied to (11): 

(14) VCi-VC 2 -VC 3 -VC4-VC 5 -VC 6 . . . 

If, however, one allows the rule to apply from left to right 
iteratively, 10 (and perhaps in both directions with “mirror 
image” environment), 11 the correct output can be achieved. 
Thus, revising (13) as (15), 

(15) Q V - V / @ CV 

where (T) means “applies iteratively,” (m) “mirror image 
environment,” and boldface the most important constituent 
in the string from which the iteration starts. Applying (15) 
to (16) and (17), one gets the desirable output (12i) and (12ii) 
respectively: 

(16) VCi-VCa-VCa-VC^VCs-VCg . . . 

(17) VCi-VCa-VCs-VC^VCs-VCe . . . 

I will adopt this middle approach. Yet it is difficult to 
propose an algorithm that would adequately formalize the 
equivalence relation. The case of Korean, furthermore, is 
in a way different from that of Yawelmani or Tunica which 
Kisseberth discusses. In Yawelmani, there were well-defined 
surface constraints that every rule in the language was not 
to violate. In Korean, there is no such well-defined surface 
constraint, but an overriding principle. The same can be said 
of French. Note that the predominantly front articulation in 
French does not allow palatalization of dentals, that is, there 
is no rule of dental palatalization in French. In the absence 
of such a rule, how does one talk about a rule violating or not 
violating a constraint? Earlier, it was also mentioned that 
the convex and front articulation probably prompted the 
nasalization of vowels in French. But the resulting nasalized 
vowels are neither front nor back exclusively. If anything, 
nasalization involves aback (velic) articulation. 

10 Cf. Anderson (1967), McCawley (1969). 

u Cf. Langacker (1969). Langacker uses an asterisk (*) as a notation 
marking a mirror-image rule. 
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To return to the Korean case, I am going to assume for 
the moment that there is a metacondition sitting on top of 
the phonological component of Korean stating that no phono- 
logical rule should create an output that has a more open 
articulation than the input to the rule. One might state this 
condition in the following way: 

(18) @Ai>@A 0 

which should read: “When a phonological rule applies, the 
degree of aperture of the input segment(s) affected by the rule 
should be at least equal to or larger than the degree of aper- 
ture of the output segment(s).” 12 This metacondition would 
monitor all the phonological rules, and all rules that meet 
this condition would be grouped as functionally equivalent 
rules. As to the degrees of aperture, I refer to (19): 


Degree of 
Aperture 13 

Segments 

Examples 

0 

unreleased stops 

t° 

d c 

1 

released stops 

t 

d 

2 

affricates 

c 

j 

3 

fricatives 

s 

z 

4 

liquids 

1 

r 

5 

glides 

y 

w 

6 

high vowels 

i 

u 

7 

mid vowels 

e 

o 

8 

low vowels 

ae 

a 


“This is not always true in Korean, for there is a case where t be- 
comes s before another s, e.g., tat-so [tasso] ‘to close.’ Note, however, 
that this phenomenon is a rather universal phonological process, i.e., it is 
a very natural case of assimilation. The language-specific nature of 
close articulation is well borne out by this example, for even though the 
t -> s rule violates the Korean-specific output condition, it is overruled 
by a higher-order universal convention. Therefore, the t -* s rule is not 
an exception to the principle of close articulation in Korean, nor does 
it serve as a “leak” in the conspiracy. 

13 For earlier discussions on lip aperture as a classificatory param- 
eter, see Jespersen (1904:14-25) and Saussure (1916:70-76). Scales of 




168 Chin-Wu Kim 

The rule of consonant reduction in Korean (9) can now be 
rewritten as follows: 

(20) C - 0 / © [C ] C 

With condition (18), this rule will delete the more open con- 
sonant of the first two. This rule not only dispenses with the 
necessity to express the phenomenon in two rules, as in (9), 
but also states the actual phonological process involved. 

To summarize, two phonological processes, neutralization 
and “conspiracy,” both of which share the property of having 
the superficially same phenomenon represented in several 
different forms, have been examined. In neutralization, it was 
noted that not all cases of absolute neutralization are con- 
sequences of trick manipulation, since there may be a case 
in which absolute neutralization is dictated by the overall 
generality of the system. Second, it was noted that there 
seem to be cases where a certain general tendency of articu- 
lation is preferred by and is characteristic of a speech 
community and that this general condition may be manifest 
in different shapes throughout the language, so that the 
current convention of rule formulation does not express this 
interrelationship (or “conspiracy”) among rules. Although 
one may choose to disregard this phenomenon as spurious, 
there is enough evidence to suggest an alteration in the 
current framework of phonology; however, I have merely 
pointed out such a necessity rather than proposed an adequate 
solution to the problem. 


aperture do not represent quantum changes but a continuum. For exam- 
ple, kipim -> kibim -» kipim -> kiwim -> kium ‘mending’ in Korean illus- 
trates a change from aperture 1 to aperture 6. Viewed in this way, what 
is called “rhotacism” would be a change from aperture 3 to aperture 4 
(e.g., German Verlust ‘loss’ vs. verlieren 1 to lose’). Interchanges among 
stops, affricates, and fricatives need no illustration here. A change from 
l to y or w, which is not rare, exemplifies the change from aperture 4 
to 5, e.g., French fille [fi:y] from Latin filia ‘girl,’ Italian plena [pyeno] 
from Latin plenu ‘full,’ Polish biw from Slavic bil ‘be,’ etc. Some 
changes in reverse direction: from y to j (from aperture 5 to 2), e.g., 
German Jesu [yezu] -* English Jesus [Jizes]; from l to 2 (from aperture 
4 to 3), e.g., Portuguese fizo from Latin films ‘son.’ Vowel shifts in 
both directions (vowel raising, vowel lowering) also need no illustration 
here. For details, see Kim (1968b). 



Two Phonological Notes 
REFERENCES 


169 


Anderson, L. (1967). “A Left- to- Right Syllabic Cycle.” Chicago 
Journal of Linguistics 1. 

Brame,M. (this volume). “On the Abstractness of Phonology: Mal- 
tese 1 .” 

Chomsky, N., and M. Halle (1968). The Sound Pattern of English. 
New York: Harper and Row. 

Crothers, J. (1971). “On the Abstractness Controversy.” Project 
on Linguistic Analysis Report, second series, no. 12. University 
of California, Berkeley. 

Delattre, P. (1953). “Les modes phonetiques du franqais.” The 
French Review 27:59-63. 

Fudge, E. C. (1967). “The Nature of Phonological Primes.” Jour- 
nal of Linguistics 3:1-36. 

Ginneken, J. van (1933). “La biologie de la base d’ articulation.” 
Psychologie du langage 30:266-282. 

Halle, M. (1962). “Phonology in Generative Grammar.” Word 
18:54-72. 

Hyman, L. (1970). “How Concrete is Phonology?’ Language 46:58- 
76. 

Jespersen, O. (1913). Lehrbuch der Phonetik. 2nd ed. Leipzig and 
Berlin: Teubner. 

Kim, Chin-Wu (1968a). “The Vowel System of Korean.” Language 
44:516-527. 

(1968b). “When Liquids Become Glides.” Chicago Journal of 

Linguistics 2:45-50. 

(1968c). “Regularity of Irregular Verbs in Korean.” 43rd An- 
nual Meeting of the Linguistic Society of America, New York 
(Paper #86, Meeting Handbook, p. 52). 

Kiparsky, P. (1968). “How Abstract is Phonology?” Mimeographed. 
Cambridge: Massachusetts Institute of Technology. 

(1969). “Where do conspiracies come from?” 44th Annual 

Meeting of the Linguistic Society of America, San Francisco (Pa- 
per #50, Meeting Handbook, p. 77). 

Kisseberth, C. W. (1969). “On the Abstractness of Phonology: The 
Evidence from Yawelmani.” Papers in Linguistics 1:248-282. 

(1970). “On the Functional Unity in Phonological Rules.” 

Linguistic Inquiry 1:291-306. 

(to appear). “The Tunica Stress Conspiracy.” Linguistic In- 
quiry. 

Langacker, R. (1969). “Mirror Image Rules II: Lexicon and Pho- 
nology.” Language 45:844-862. 

Lightner, T. (1965). “On the Description of Vowel and Consonant 
Harmony.” Word 21:244-250. 

Malmberg, B. (1963). Phonetics. New York: Dover. 



170 


Chin-Wu Kim 


McCawley, J. (1969). “Length and Voicing in Tiibatulabal. ” Papers 
from 5th Regional Meeting of the Chicago Linguistic Society, pp. 
407-415. 

Postal, P. M. (1968). Aspects of Phonological Theory. New York: 
Harper and Row. 

Ross, J. R. (1969). “A Stress Conspiracy in English.” 44th Annual 
Meeting of the Linguistic Society of America, San Francisco (Pa- 
per #58, Meeting Handbook, pp. 98-99). 

Saussure, F. de (1916). Cours de linguistique generate. Paris: 
Payot. 

Sievers, G. E. (1901). Grundzuge der Phonetik. 5th ed. Leipzig: 
Beitkoptund Hartel. 



Metrics and Morphophonemics 
in the Rigveda 


PAUL KIPARSKY 

Massachusetts Institute of Technology 


1. Introduction: Metrics and Morphophonemics 

The questions that generative grammar seeks to answer 
are fundamentally psychological questions about which earlier 
linguistics had few concrete things to say. So far, however, 
the answers to these newly raised questions have still been 
sought for the most part by the old methods, inherited from 
structuralism, of formally analyzing the regularities within 
the closed linguistic system. It is questionable how far this 
method can take us. Under the structuralist conception of 
grammar as an “immanent” system existing above and be- 
yond any individual speaker, it was enough to search for the 
most “elegant” statement of the formal combinatorial regu- 
larities of the language. For most linguists, the question of 
whether a particular analysis was right or wrong did not 
really arise. However, if we accept as one of our goals the 
investigation of the system of rules learned in childhood by 
each speaker that allows him to communicate effectively, the 
question of right and wrong has a clear meaning and cannot 
be ignored. In that case, we cannot stay “within” the lan- 
guage, unless we beg the question by saying that the neatest 
solution (assuming that we even can reach agreement on what 
that is) must always be also the right one, that is, the one 
actually reached in the language-learning situation. 

To worry about securing other criteria for truth than 

note: This work was supported in part by the National Institute of 
Mental Health (Grant No. MH- 13390-05). I would like to thank Warren 
Cowgill for his stimulating criticism. 
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theoretical elegance would probably be a waste of time in a 
field like physics. However, the situation in linguistics is 
unique because of the performance/competence and syn- 
chrony/diachrony distinctions. The sort of facts that linguis- 
tic theory (especially phonology) intends to explain can, in a 
great many instances, be interpreted in terms of a quite dif- 
ferent explanatory paradigm, which has a long and extremely 
successful tradition in linguistics: that of historical and com- 
parative grammar. 

Consider, for example, the claim of generative phonology 
that phonological rules in a synchronic grammar apply in 
order rather than simultaneously. It takes more to prove 
this claim than to make the observation (in itself of course 
perfectly correct) that the ordering hypothesis allows one to 
account elegantly for the phonological alternations of all 
languages that have been investigated so far . If the argument 
for ordered rules were that simple, linguists would have come 
around to synchronic grammars with ordered rules a hundred 
years ago, and the strenuous effort of structuralists to rid 
themselves of all vestiges of ordered rules, which marked 
American linguistics in the forties and fifties, and, much 
earlier, Saussure’s development from the Memoire to the 
Cours, would be completely incomprehensible. A large por- 
tion of the regularities that are explained by assuming that 
synchronic grammars have ordered rules can a priori also be 
explained by the fact (which has to be recognized whatever we 
decide about synchronic grammars) that languages are subject 
to sound changes that take place one after the other. The ex- 
planatory burden of synchronic rules and their ordering can 
therefore be partly carried by sound changes and their rela- 
tive chronology. 

What is wrong with the traditional assumption that the 
synchronic structure of language consists simply of paradigms 
memorized by the speaker and that the combinatorial regu- 
larities in the phonology of a language are all synchronically 
accidental, having only historical explanations? That question 
has by now been satisfactorily answered in several ways . For 
example, it has become clear that the process of sound change 
itself cannot be fully understood without the notion of a 
synchronic linguistic structure with ordered rules (Halle, 
1962; Postal, 1968). Also, synchronic order is by no means 
an automatic reflection of chronology. In many cases the two 
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differ, and both notions are necessary elements in a linguistic 
explanation (Kiparsky, 1968a). Furthermore, rules that do not 
correspond to any “sound changes,” such as the rule convert- 
ing English to Pig Latin or the rules spontaneously added by 
young children, also have to be ordered with respect to other 
phonological processes (Chomsky and Halle, 1968; Applegate, 
1962; Stampe, 1969). Obviously there could not be any 
historical explanation based on sound change in such cases. 
All this shows that there is synchronic phonological structure 
involving ordered rules that cannot be accounted for in purely 
historical terms. 

Nevertheless, it still remains a problem where the relative 
domains of historical and synchronic explanation end. To 
solve this problem we must know the nature of the speaker’s 
internalized system of rules much better than we do at 
present. It does not seem likely that we can get as far in 
this quest as we need to through the traditional sort of im- 
manent study of the combinatorial regularities of languages. 
Thus, it becomes an important task for generative phonology 
to investigate whatever extrasystemic consequences of its 
hypotheses can be tested against available or obtainable 
empirical data. 

There are quite a few sources of empirical data that at 
present promise to be able to test the psychological claims 
implicit in the theory of generative phonology. Although most 
of them remain regrettably underexploited, a few have been 
intensively investigated with good results in recent years. 
I will mention here only those which can already be said to 
have yielded real linguistic insights. 

(1) Child language. This is a classic field of investigation 
and needs no comment. 

(2) Language disturbances. Compare Jakobson (1942), 
Weigl and Bierwisch (1970). 

(3) Direct psychological experimentation. Psycholinguistic 
research has so far concentrated on syntactic problems. Ex- 
amples of what can be done on the phonological side are 
Zimmer (1969) and Bever (1970). 

(4) Borrowing. Hyman (1970a, 1970b) has argued that 
foreign sounds can be perceived in terms of underlying forms 
and utilized this fact to investigate the possible existence of 
constraints on the abstractness of phonological analyses. 

(5) Orthography. The question of the ideal orthography of 
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a language is obviously of great practical as well as theoret- 
ical interest. Most linguists would probably agree that a good 
orthography should be at least partly morphophonemic (Voor- 
hoeve, 1959, 1961; Chomsky and Halle, 1968), although the 
evidence for this belief is mostly anecdotal (e.g., Sapir, 1933). 
However, it is very doubtful that the underlying forms that 
appear in most generative phonologies would prove adequate 
as the basis for an orthography. One would wish for more 
information to be made available by field workers and mis- 
sionaries about their actual experiences with teaching various 
types of writing systems to speakers of unwritten languages. 

(6) Historical linguistics. Some ways in which historical 
evidence is relevant to phonological theory have been sug- 
gested in Kiparsky (1968a). 

(7) Metrics. Metrical constraints involve such linguistic 
entities as sentence or word boundaries, syllables, quantity, 
and stress. Especially in oral poetic traditions, where the 
metrics is transmitted by example from one generation of 
poets to the next, without becoming known to them as a con- 
scious set of rules, one can often find interesting clues about 
the nature of these linguistic entities. The present paper is a 
contribution to this topic . 

It was long an unquestioned axiom of metrical theory that 
the metrically relevant features of a line are phonetic, that is, 
audible in the recitation intended by the poet (although they 
might be omitted when recited at a later stage of the language, 
when a linguistic change had taken place eliminating this fea- 
ture). As Sturtevant put it, “we may take it for granted that 
an obligatory feature of versification must be in some way 
audible” (1924:337). A hundred years ago this conception 
was actually not so much an axiom as a theorem. In the then 
prevailing view of phonology there was no more to the phono- 
logical structure of a language than the distribution of its 
phonetic elements. No other position than Sturtevant’s was 
really conceivable. As linguists came to recognize the exis- 
tence of more abstract forms of phonological structure, 
represented by morphophonemes, it could be asked for the 
first time whether these more abstract forms of phonological 
structure have any metrical function. That they should have 
one is a possibility— though not of course a necessity— which 
can only be settled as a factual question. 

One of the first discussions of the problem was given by 
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Jakobson (1963). He pointed out that such features of versi- 
fication as caesurae are not phonetically audible as physical 
pauses of any sort in recitation of the South Slavic oral 
epics, and this observation surely holds for other poetic 
traditions as well. What Jakobson proposed instead of the 
audibility requirement was that the features of versification be 
potentially audible, that is, that there exist in the language the 
possibility of physically manifesting it— as a pause in the case 
of a caesura— even though the style of recitation may be such 
that this linguistic option is not utilized in poetry. That even 
this very natural modification of the classical view of the 
relation between phonology and metrics is still not sufficient 
was shown by Zeps’ (1963) discussion of the metrics of 
Latvian folksongs. Zeps showed that a rule of vowel apocope, 
obligatory in the spoken language, is optionally disregarded 
in the scanning of a line, so that a word reduced by the 
apocope from n to n- 1 syllables can be metrically counted as 
either n or n- 1 syllables. Still, Jakobson’s suggestion might 
be regarded as compatible with Zeps’ observations, since 
Zeps notes that the syllable deleted by apocope can be rein- 
stated in singing (though interestingly enough not necessarily 
with the original vowel) . 

The metrics of the Finnish epic Kalevala as recorded in 
Ingermanland and described in Sadeniemi (1951) indicates 
that versification may be based on even abstracter forms of 
phonological representation and that potential audibility is not 
always necessary (Kiparsky, 1968b). The phonological repre- 
sentations to which the metrical constraints apply are neither 
phonetic nor morphophonemic , but are intermediate repre- 
sentations reached after the application of at least three 
rules but before the application of at least four others, only 
one of them optional. For example, the scanning of pojjain 
‘my son’ (two syllables, initial long), whose morphophonemic 
representation must be /poika+ni/ (three syllables, initial 
long), is *pojaini (three syllables, initial short). This form 
results from the following derivation: 

underlying form /poika+ni/ ( - x x ) 

epenthesis poikaini ( - x x ) 

consonant gradation pojaini ( “ x x ) 

medially 

in closed syllables 



176 


Paul Kiparsky 

lengthening of consonants 

pojjaini 

( -XX) 

between 
short and long 
vowel or diphthong 
vowel dropping 

pojjain 

( -x ) 


The metrical cutoff point, as in all derivations, is reached 
immediately after the application of the consonant gradation 
rule. What is especially interesting is that there is no reason 
to assume that such forms as *pojaini ever existed phonet- 
ically at any historical stage in this dialect. The historical 
development was most likely poikani — poikaini — pojjaini — 
pojjain, ruling out a priori any attempt to explain these 
scannings as historical relics. 

The findings of Anderson (1969) on Old Icelandic rhyme 
likewise indicate that prosodic constraints may involve stages 
in the derivation that are not (even optionally) realized on the 
phonetic level. Lasnik (personal communication) has found 
evidence that Old English alliteration works in a similar 
manner . 

Given such a metrical system we can reverse our per- 
spective and look at the morphophonemics in the light of 
what the metrics shows about it. In cases where the decision 
between two alternative analyses is moot, as far as purely 
immanent, structural considerations go, the metrical behavior 
of the linguistic elements in question may give us a clue as 
to what synchronic analysis linguistic theory should be 
required to provide for it. Armed with enough of these clues, 
we can tentatively try to sharpen the theory itself, so that 
it is compatible with these new findings, and ultimately check 
the revision against resulting analyses in other languages 
by means of metrical, historical, or other kinds of evidence. 

2. The Problem of Rigvedic Metrics 

I will try to show in this paper that the metrics of the 
Rigveda also applies to nonphonetic representations and to 
follow up a few consequences of this circumstance from the 
viewpoint of phonological and morphological theory. I will 
concentrate on those aspects of Rigvedic metrics which have 
the greatest linguistic interest, putting aside both a large 
portion of the philological documentation that I need to com- 
plete my case and almost all discussion of the consequences 
that the findings have for the history and prehistory of San- 
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skrit. These topics will be taken up in Kiparsky (forth- 
coming). 

In many thousands of instances, segments represented in 
the traditional text of the Rigveda as y and v must be scanned 
as syllabic i and u in order for the otherwise very regular 
syllable count to work out correctly. For example, in a hymn 
whose meter ( Tristubh ) requires lines of eleven syllables 
with a caesura after the fourth or fifth syllable, we find the 
line conventionally written and chanted as follows: 

a sastyd saptatyi somapeyan ‘[come] here with sixty, 

seventy to drink Soma’ (2.18.5) 

The only way this line can fulfill the metrical requirements is 
by reading the first word (‘sixty’) as trisyllabic sastict > 1 
whereas the second, a morphologically parallel form meaning 
‘seventy,’ has to be read with nonsyllabic y ( saptatyd ). The 
necessity for this kind of syllabic restoration in the RV has 
long been known. It was also noticed early that the syllabic i, 
u scannings of y, v are especially frequent after a heavy 
syllable, that is, when the vowel of the preceding syllable is 
either long or followed by two or more consonants. The 
contrast sastia (CCi P) : saptatyd ( VCyp) in the line just cited 
is, therefore, quite typical of the general distribution. 

The first systematic attempt to explain the necessity for 
frequent syllabic restoration of i , u for y, v in the text and 
the general observation that preceding heavy syllables favor 
it was made by Sievers (1878). In line with the axiom that 
metrics reflects pronunciation, Sievers assumed that the 
traditional text of the Rigveda does not reflect the actual 
pronunciation at the time of composition, but reflects an 
importation of the rules of classical Sanskrit into the tradi- 
tional text of the Rigveda. In classical Sanskrit, i and u 
generally become y and v before vowels, except under certain 
special conditions, and the extant text of the Rigveda follows 
these rules quite closely. The original pronunciation, Sievers 
assumed, was that indicated by the scansion. Sievers pro- 
posed a sound law according to which, prevocalically, i was in 
complementary distribution with y and u with v (=[w]), with 


'i will write ia to indicate a metrical restoration, without prejudging 
what the pronunciation may have been. The actual pronunciation would not 
have been ia, but must have been either ya or iya, the latter by a rule 
that I assume inserts a glide between high and low vowels. 
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the syllabic variants appearing after 


VC X 

vc 2 


and the non- 


syllabic variants elsewhere before a vowel. 

Sievers’ idea was elaborated in several articles by Edger- 
ton (1934, 1943), who collected evidence indicating beyond any 
doubt that heavy syllables favor syllabic scansion of a follow- 
ing semivowel. (I will use semivowel as a cover term for i, 
y, u, v.) Nevertheless, there are many exceptions to this 
rule. To account for them, Edgerton supposed on the one hand 
that analogy had already begun to interfere with the operation 
of Sievers’ Law, and on the other hand that the Rigvedic poets 
composed in a partly artificial dialect that they did not fully 
control. 

Edgerton’s appeal to the alleged “imperfect linguistic 
control by the poets” as an explanation for the many apparent 
exceptions to Sievers’ Law is very weak. The poets otherwise 
handle the involved morphology of Vedic perfectly well 
and have no difficulty with an accent system that modern 
grammarians are hardly able to untangle. Why should the 
“linguistic incompetence” of the bards have been so con- 
centrated in a persistent inability to observe Sievers’ Law, 
a superficial phonetic rule that depends moreover on the very 
distinction that underlies the whole Rigvedic metrical sys- 
tem— that between heavy and light syllables? Furthermore, 
if the apparent exceptions to Sievers’ Law are due to linguistic 
incompetence, then one would expect them to grow more 
frequent in those portions of the Rigveda which, according 
to the usual linguistic and metrical criteria, are later, 
derivative compositions. On the whole, however, they are 
about equally common in all chronological layers of the 
Rigveda, as Arnold (1905:105) has shown statistically. 

Another circumstance that indicates that the answer is not 
to be sought in the bards’ linguistic incompetence but rather 
within the linguistic and metrical system in which the Rigveda 
was composed is that the option of syllabic and nonsyllabic 
scansion, when it is regularly available, plays a conspicuous 
role in the design of the verse. The option can serve to fit 
formulae into different metrical slots, sometimes in such a 
way that the same word in the same phrase is scanned two 
different ways in two successive lines. The Rigvedic meters 
are so constituted that the occasion for lengthening or 
shortening a verse or colon by one syllable arises easily. 
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For example, the twelve -syllable Jagati is simply the eleven- 
syllable Tristubh with an extra syllable in the second colon. 
At stanza five of 1.85 the hymn switches from Jagati to 
Tristubh, and the transition is made by echoing the last line 
of stanza four, with twelve syllables, 

vrsavratasah / prsatlr ayugdhuam (5+7) 

‘(when) you have harnessed the dappled mares 
with your strong hosts’ 

in the first line of stanza five, with eleven syllables, 

pra yad rathesu / prsatlr ayugdhvam (5+6) 

‘when you have harnessed the dappled mares to 
your chariots’ 

The metrical option ayugdhuam /ayugdhvam functions here to 
maintain a substantial parallelism across the prosodic diver- 
gence. 

The same situation can come about because the caesura in 
these meters can follow either the fourth or the fifth syllable. 
For example, in 4.35.5 we have the two Tristubh lines 

sacia'karta / pitara yuvana (5+6) 
sacya'karta / camasam devapanam (4+7) 

‘you have skilfully made your parents young 
you have skilfully made a cup for the gods to 
drink from’ 

where the first colon is used twice but with different metrical 
value. Such examples give the impression of being not devia- 
tions from the norm but part of it. Instead of arbitrarily 
labeling them as exceptions to a preconceived form of Sievers’ 
Law, we should investigate the linguistic and metrical condi- 
tions that make their use in the poetry possible. 

In fact, a closer look at the supposed “exceptions” shows 
that the situation is linguistically much more systematic than 
Edgerton supposed. We have just seen an example of the 
option - dhvam/ -dhuam in a case where the semivowel is 
after a heavy syllable . The option for this suffix, as well as 
for many others, such as -bhyas, -bhyam, in fact exists only 
in this environment. After a light syllable these suffixes are 
regularly scanned with nonsyllabic y, v. The second example 
I cited involved an option after a light syllable: sacid/sacya . 
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The suffix in question, stem-forming i before instr. sg. -a, 
allows this option only after light syllables. After heavy 
syllables it is regularly scanned as a syllabic segment, for 
instance in utia. Furthermore, with the exception of mor- 
phophonemically stressed semivowels, such as thematic /!/, 
/Q/, as in nadt ‘river,’ which are always^ scanned syllabically 
in prevocalic position (e.g. instr. nadya = nadia) and which I 
will disregard for the moment, every suffixal semivowel 
falls into one of these two categories. In other words, 
Sievers’ Law is valid, in every suffix in which the conditions 
for its application are met, either after heavy or after light 
syllables, but every suffix also shows a sizable proportion of 
“exceptions” to Sievers’ Law in one of the two environments. 
Hence, the suffixes whose semivowels are regularly syllabic 
after heavy syllables (e.g., the stem-forming -i-, -u-, or the 
gerund in -ya) have optional nonsyllabic scansion after light 
syllables, and the suffixes whose semivowels are optionally 
syllabic after heavy syllables (e.g., -dhvam, - bhyas ) have 
regular y, v after light syllables. There are a few suffixes, 
such as gen. sg. -sya in a -stems, which for morphological 
reasons can only occur in one of the two environments. In 
the reduced form in which the claim made by the proposed 
bipartite division of suffixes is applicable in these cases, 
the above-mentioned scansion possibilities remain valid. 
There are scattered exceptions, such as three instances of 
-dhuam after a light syllable, but I follow Arnold (1905) in 
distinguishing these sporadic cases from the genuine option 
that exists in the cases described. There are, consequently, 
no suffixes in which y and v are treated in the same way 
after heavy and light syllables. 

In sum, there are two classes of suffixes possessing 
semivowels, which in some or all of their occurrences are 
prevocalic. In the first class, which I will term i-, u-suffixes , 
in accordance with the dominant allophone of the semivowel, 
the prevocalic semivowel is regularly syllabic after heavy 
syllables and optionally syllabic after light syllables. In the 
second class, which I will term y-, v-suffixes, the prevocalic 
semivowel is optionally syllabic after heavy syllables and 
regularly nonsyllabic after light syllables. 

The following is a list of the most important members of 
each class. For more information on each case see Arnold 
(1905, ch. 5), Edgerton (1934, 1943)— though the latter is not 
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completely reliable— the relevant sections of Wackernagel- 
Debrunner, the metrical transcriptions in Grassmann’s 
Worterbuch zum Rigveda (not always correct either), and 
Whitney’s and Macdonell’s grammars. 

The following suffixes belong to the first, or i-, w-class: 

(1) Stem-forming -i- before the vocalic endings gen. loc. 
dual -os and instr. sg. -a. E.g., regularly utia ( uti ‘help’), 
but freely either sustutid or sustutya ( sustuti ‘beautiful 
hymn’ ) . 

(2) Stem-forming -i- in the same cases. E.g., regularly 
patnid ( patnl ‘mistress’), but alternatively tmania/tmanya 
( tmani , fem. of tman ‘self’). 

(3) Stem-forming -u- in the same cases. E.g., regularly 
bahuos ( bd.hu ‘arm’), adhenud ( adhenu ‘giving no milk’), but 
panva ( panu ‘praise’ )/hdnua ( hanu ‘jaw’). 

In each of these three cases there are some interesting 
and very revealing additional complications. Some of these I 
will briefly bring up later in this paper; for others (masculine 
-i- and -u -stems) see Kiparsky (forthcoming). The fourth 
semivowel stem suffix, -u - , is practically always accented 
and thereby syllabic, so that it is not relevant here. 

(4) Present tense -nu- ( -u- ) before vocalic endings. Clas- 
sical Sanskrit reflects Sievers’ Law with complete regularity: 
prapnuvanti ‘they arrive,’ saknuvanti ‘they are able’ vs. 
sunvanti ‘they press,’ prahinvanti ‘they impel.’ But after a 
light syllable the Rigvedic meter indicates a syllabic value 
in a number of instances, e.g., dlianuantu ‘let them flow,’ 
srnuantu ‘let them hear,’ alongside dhanvantu, srnvantu (cf. 
Arnold, p. 96). 

(5) Optative -yd-. The glide is regularly counted as 
syllabic after heavy syllables (Arnold, p. 96) and sometimes 
after light syllables, e.g . , asyama /asitima ‘may we obtain.’ 

(6) Gerundive -ya. After a heavy syllable the metrical 
form is regularly -ia , e.g., vdria ‘to be chosen,’ marjia ‘to be 
cleaned,’ samsia ‘to be praised,’ and yodhia ‘to be fought.’ 
After a weak" syllable both possibilities again exist: havya/ 
havia ‘to be invoked,’ guhya /guhia ‘to be hidden,’ sasia ‘to be 
praised,’ and ayudhya ‘not to be fought.’ 

(7) Gerundive -tva . This formation is much rarer than the 
gerundive in -ya, and the evidence is correspondingly less 
certain. Still, it is likely that the suffix is to be assigned to 
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this category. After heavy syllables we always have -tua , 
except in the form kartva . 2 After weak syllables the two 
attested verbs that take the suffix always have - tva ( janitva , 
sanitva). The absence of -tua after light syllables, in spite 
of regular -tua after heavy syllables, is sufficiently explained 
by the fact that the forms in question, if scanned with -tua, 
would have at least three light syllables in a row. This is a 
fairly inconvenient sequence of syllables in the Rigveda, which 
has basically alternating long and short syllables. Janitva, 
sanitva are therefore the natural metrical utilizations of the 
syllabic/nonsyllabic option. 

(8) Comparative -yas/-tyas . This case differs from most 
of the others in two respects. In the first place, y alternates 
here not with short i(y) but with long t(y). Second, the 
syllabic form is indicated, as in the case of the present suffix 
-mi- after clusters, in the traditional text itself. The dis- 
tribution is typical of this class of suffixes: after heavy 
syllables we always have the variant -lyas , e.g., ohlyas 
‘stronger,’ mamhiyas ‘more bountiful’; after light syllables 
both -lyas and -yas may occur: tavyas /tavlyas ‘stronger,’ 
navyas/ naviyas ‘new sahyas/sahlyas ‘stronger,’ and panyas / 
paniyas ‘more glorious.’ 

It is clear why the present tense marker -nu- and the 
comparative suffix are spelled with vowels after heavy 
syllables in the extant recension of the Rigveda. In these 
cases the syllabic form persisted into classical Sanskrit. 
The text has been normalized at a very early date in certain 
superficial ways to conform to post-Vedic phonology. The 
syllabic form was retained in the text only where it was 
familiar to the editors responsible for this normalization 
from their own form of Sanskrit. 

I suspect that this first class of suffixes has at least one 
other member, namely, the enormously frequent suffix - ya , 
which forms derived nouns and adjectives from nouns. This 
suffix to some extent shares with -nu- and -yas / -lyas two 
properties: its syllabic form (-iya) is indicated in the tradi- 
tional text, and this form survives in classical Sanskrit in 
the Sievers’ Law environment, a fact that confirms the con- 
nection between these two phenomena indicated in the last 


2 Grassmann’s and Whitney’s “bhavltvd” in 2.24.5 is wrong. The form 
should be bhdvitua, as Arnold gives it. 
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paragraph. I am unsure, however, how many of these denom- 
inal -ya suffixes one should distinguish. I think that there 
may be several, possibly with somewhat different phonolog- 
ical behaviors. 

Consider now the second or y-, w-class of suffixes, in 
which the semivowel is optionally syllabic after a heavy 
syllable and regularly nonsyllabic after a light syllable. This 
class includes the following: 

(1) Dat.abl.5l. -bhyas. In the case of the heavy syllable, 
we have prajdbhyas/ prajabhias (prajd ‘offspring’); after a 
light syllable there is no option, and the type rsibhyas ( fsi 
‘seer’) is obligatory. See Arnold (1905:94). 

(2) Instr .dat.abl.dual -bhyam. The facts are completely 
analogous (ibid.). 

(3) Present tense morpheme and passive morpheme -ya-. 
After a light syllable the nonsyllabic scansion is obligatory; 
after a heavy syllable the syllabic scansion is possible, if 
rare (impf. asiat ‘he threw,’ from as, three times; cf. Arnold, 
p. 95; Edgerton 1934:255). 

(4) 2 pi. endings -dhve, -dhvai, -dhvam. (Arnold p. 94.) 

(5) 2 sg. middle imperative -sva (ibid.). 

(6) Future tense morpheme -sya- (Arnold, p. 95; Edgerton, 
1934:254). 

(7) Perfect participle -vas (Arnold, p. 95; Edgerton, p. 
255). 

(8) Gerunds -tyd -tvd -tvi -ya (Arnold p. 95). 

(9) Enclitic tvd (ibid.). 

(10) Derivational suffix -va (ibid.). 

(11) Abstract noun-forming -tva. E.g., raksastuam ‘sor- 
cery’ /anagdstvam ‘freedom from sin,’ but regularly -tvam 
after light syllables, e.g., amrtatvam ‘immortality’ and vasut- 
vdm ‘richness’ (Arnold p. 94). 

(12) Adjective-forming suffix -vant ‘having X’ (Edgerton 
1934:255). 

What is the explanation for this division of suffixes into two 
classes and for the behavior of each class? It is clear from 
the beginning that the reason for this division is not going 
to be a purely metrical problem; the answer will also involve 
linguistic considerations. If we can establish the linguistic 
basis of the differentiation and then show how this linguistic 
differentiation accounts for the metrical facts, we will have 
answered the question. 
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3. A Solution 

The first part of the answer, I propose, is the following: 

(1) The suffixes in the first class have underlying /i/ or 
/u/; the suffixes in the second class have underlying /y/ or 
/v/. 

The terms “i-, w-suffix” and “y-, ^-suffix,” then, refer 
not only to the dominant allophone, but also to its underlying 
form. 

If this assertion can be justified— and I will offer linguistic 
evidence for it— we can explain the metrical facts on the basis 
of the following two assumptions: 

(2) Sievers’ Law operated with complete regularity in the 
Vedic period. 

(3) The metrical range of the Rigveda includes a level of 
representation prior to the rules of glide forynation and 
Sievers’ Law. 

We then have the following four cases of prevocalic semi- 
vowels, taking i and y as representatives: 


Morpho- 

Pronunciation 

Metrical value in RV 

phonemic 

(by glide 


form 

formation and 
Sievers’ Law) 


(a) /i/ 

[i] (after heavy 
syllables) 

i (patnia) 

(b) /if 

[y] (after light 
syllables) 

i,y (sacia/sacya) 

(c) /y/ 

[i] (after heavy 
syllables) 

y,i (ayugdhvam/ayugdhuam) 

(d) /y/ 

[y] (after light 
syllables) 

y (ajusadhvam) 


A glance at this table shows that the metrical value must 
agree with either the morphophonemic value or the phonetic 
value. If both the morphophonemic and the phonetic forms 
are syllabic, the metrical value must be syllabic; if both are 
nonsyllabic, the metrical value must be nonsyllabic; if they 
differ , the poet has a choice . 

Note how this explanation requires that Sievers’ Law apply 
with high regularity inside words. If it did not apply quite 
regularly, case (a) in the above table could not be explained. 
In that case we should expect to find scansions like *patnya. 
Their almost complete absence shows that we cannot assume 
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i 

i 



i 


Rule* 

Phonetic representation 


that Sievers’ Law itself was optional, but that the proper 
explanation for the optionality within this metrical system 
lies in the interaction of morphophonemic, as well as phonetic, 
representations with the meter. 
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Specifically, this interaction works as follows: we can 
think of the meter as a kind of filter that accepts only sen- 
tences of a certain form and that a line must pass in order 
to be acceptable in poetry. In Rigvedic (as in Latvian and in 
Icelandic) the line can pass the filter not only in its phonetic 
shape, but also at certain earlier stages of the phonological 
derivation. Let us term the possibilities of scansion the 
metrical range. If the line passes the filter at any stage 
in the metrical range, it is acceptable. Otherwise, it is 
rejected and thrown into the prose bin. The accompanying 
diagram represents this relationship between metrics and 
morphophonemics . 

The metrical range, then, is the set of representations 
that the metrical filter accepts as inputs (stages m , m+ 1, . . . , 
n in the diagram). It will also be convenient to speak of a 
phonological rule as being in the metrical range if it can be 
disregarded in metrics, that is, if the representations con- 
stituting its input are in the metrical range. The metrical 
range of the Rigveda includes the phonological rules per- 
taining to glide formation and Sievers’ Law, as well qs to 
several contraction rules that I will refer to later. 

The diagram represents the most differentiated case. 
The Kalevala system, in which the metrical acceptability of a 
line is determined at a single cutoff point in the phonological 
derivation, is the special case in which m-n. Furthermore, 
in the case of phonetically based meter, it is the case that 
m = n = k. 

I turn now to the question of the evidence for the different 
underlying forms I have assigned to the two classes of 
suffixes. My claim is that there are almost no exceptions to 
Sievers’ Law in Rigvedic and that apparent cases of [y] and 
[v] after heavy syllables are really morphophonemic scan- 
sions of /y/ and /v/, just as apparent cases of [i] and [u] 
after light syllables are really morphophonemic scansions of 
/i/ and /u/. The majority of the apparent exceptions to 
Sievers’ Law is covered by this statement, so that /i/ and /u/ 
after heavy syllables are always scanned i and u, and /y/ and 
/v/ after light syllables are always scanned y and v, a fact 
that indicates the great regularity with which Sievers’ Law 
must have operated. 

What I have to show, therefore, is that the suffixes that, on 
metrical grounds, belong in the i - , M-class have, on phono- 
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logical grounds, underlying representations with /T/ and /u /, 
and that the suffixes that, on metrical grounds, go in the y-, 
w-class have, on phonological grounds, underlying representa- 
tions with /y/ and /v/. I will consider the i-, suffixes first. 

One type of argument for the syllabic nature of the under- 
lying semivowel rims as follows: The stem-forming suffixes 
-£-, -*-, -u-, -u- have syllabic and nonsyllabic allomorphs. 
Either one of these must be basic. But the basic form 
cannot be the nonsyllabic one (y,v), because there would be 
no natural way of distinguishing -i- from -£-, and similarly 
-u- from -u-. The only way of doing so would be to invent 
new segments, /y/ and /v/, which would become [I] and [u] 
before consonants, but which would otherwise merge with 
/y/ and /v/. These new segments would be needed nowhere 
else in the grammar and would plainly complicate it with 
no compensating advantage. If we start with the syllabic 
form as basic, we can simply distinguish the suffixes by the 
phonological feature of length, which we know is distinctive 
for vowels in Sanskrit, and derive the glides in the usual 
way. 

This argument establishes the underlying syllabicity of 
all glides that alternate with long vowels, such as the optative 
and the comparative suffixes. For example, if -yas rather 
than -fas were taken as basic in the comparative suffix, 
how would we know that in the Sievers’ Law environment -yas 
appears as -l as ( — -lyas) and not as *-ias ( — *-iyas)? An 
otherwise unnecessary rule would be needed to lengthen the 
i resulting from the operation of Sievers’ Law in an arbitrary, 
phonologically uncharacterizable class of suffixes. 

The fact that a glide alternates with a vowel does not, 
however, justify setting up an underlying vowel. There are 
rules in Sanskrit that convert glides into vowels in certain 
contexts (indeed, Sievers’ Law is such a rule). Traditional 
treatments of Sanskrit phonology, following Panini, also 
have an ablaut process termed samprasarana, by which 
certain changes of va — u and of ya — i are derived. This 
process would operate in the perfect-participle suffix, which 
has the allomorphs -vams/-vas/-vat/-us. The fact that -vams 
is metrically a y-, f- suffix would support this solution. I do 
not have any positive phonological evidence to back it up, 
however. Such evidence would have to come from a fuller 
study of the ablaut system than I have been able to make. 
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A second reason for underlying syllabic analysis is the 
appearance of an accent on the semivowel. We know that only 
syllabic segments can receive an accent. Since the gerundive 
suffix ~ya is sometimes accented -yd , with an accent on the 
semivowel (phonetically realized as a svarita on the a), the 
semivowel must in these forms at least be syllabic at the 
point at which the accent-assignment rule applies. The only 
way it could be syllabic is by a rule making it syllabic or 
by starting out as syllabic in the underlying form. But there 
is no rule applying prior to accent assignment that makes 
semivowels syllabic before vowels. It follows that the cases 
of -yd with svarita must be derived from underlying /ia/. 
However, since morphemes normally have a single under- 
lying form, all cases of gerundive -ya , including the root- 
stressed ones, go back to underlying /ia/. 

A third type of reasoning that indicates underlying /t/, /u/ 
is vowel morphophonemics. The result of combining a with a 
following y in Sanskrit is normally ay, as is shown for exam- 
ple by the gerunds; compare /upa+stha+ya/ ‘having faced’ — 
upasthaya. Some suffixes beginning with y , however, combine 
with preceding a to e(y). These are exactly the ones that 
belong in the i- , u -class, namely, the gerundive (e.g., 
upastheya ‘to be faced’), the optative (e.g., 1 sg. sthey&m), 
and the comparative (e.g., stheyas ‘fixed’). If the underlying 
form of all these suffixes begins with the above forms can 
be derived by the regular Sanskrit process a+i — e , which is 
needed all over the phonology in any case, and by a more 
general form of the glide-insertion rule that we have already 
introduced for ia — iya , ua - uva . Note that this analysis is 
confirmed by the frequent disyllabic scansion of the e in 
forms like stheyas , which shows that the contraction process 
also falls within the metrical range. 

This convergence of criteria isolates a class of suffixes 
that I have termed the i- , w-class. The remaining suffixes, 
negatively defined, contain suffixes in which the semivowel 
is a glide, alternating at most with a short vowel, in which 
the semivowel is never accented, and in which the morpho- 
phonemics does not require an underlying syllabic represen- 
tation. It is not unreasonable to assume that such suffixes 
are simply entered in the lexicon in their dominant phonetic 
form, with underlying /y/, /v/. 
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4. Consequences for Rigvedic Phonology 

One of the interesting things about this metrical system is 
that it furnishes opportunities to peek at the abstract mor- 
phological structure of Sanskrit. For example, the question 
“one morpheme or two” is settled by the metrical treatment 
in a number of specific cases that suggest the outlines of a 
general set of criteria for morphological analysis. These 
criteria appear to be somewhat stricter than those tacitly or 
explicitly assumed in most current work in generative phonol- 
ogy. It would be pointless to try to formulate them in a very 
precise way, given the limited nature of the data. Some 
illustrations will make their general tenor clear. Consider 
the simple example of the three case endings instr .dat.abl.dual 
-bhyam, instr.pl. -bhis, dat.abl.pl. -bhyas. Do we treat them 
as single morphemes, as Panini and Whitney do, or do we 
factor out the first part, /bhi/, and analyze /bhi+am/, /bhi+s/, 
/bhi+as/, as a structural grammar might do? The metrics 
shows that the analysis is not made, since both -bhyas and 
-bhyam work entirely like suffixes with /y/. This result 
seems quite reasonable, since the segmentation under con- 
sideration would leave us some rather useless morphemes 
without independent motivation, namely, instr .dat.abl.dual 
*/am/, instr.pl. */s/, dat.abl.pl. */as/. 3 

Consider from this same point of view the gerunds -tva, 
-tvi, -tya (e.g., hatvi ‘having slain’), and the gerundive -tva 
(e.g., hantua ‘to be slain’). Taking a cue from what we 
suspect to be their etymology, we might analyze them as 
containing the noun-forming suffixes -ti and -tu plus some 
other elements. In the case of the gerunds, both the seman- 
tics and the phonology, if taken seriously, speak against 
this identification. Semantically, it would be hard to tie up 
the - tv- in hatvd, hatvi ‘having slain’ with either the - tu- of 
the infinitive hantum ‘(in_order) to slay’ or the -tu- of nouns 
like vdstu ‘dawn’ and dhatu ‘substance.’ And what are we to 
do with -i and -a? Possibly, -a might be identified with the 
instrumental case ending, although the relation to the other 
uses of that case would not be clear. But what would the -t 

3 This conclusion does not deny that the partial resemblance among 
these three endings is of linguistic relevance. Rather, it means that 
morphemic segmentation is not the right way to express this relation- 
ship. Jakobson’s idea of iconic relationships in morphology or perhaps 
Pike’s notion of matrices may show the way to a solution here. 
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be? Also, the phonological differences between unstressed 
zero grade in hatvd, hatvi and stressed full grade in hantum ; 
which are regular throughout all examples of this formation, 
would seem to preclude any synchronic connection. The 
chances of relating -tya, as in a-ga-tya, to the abstract-noun 
suffix -ti are equally remote. Semantically, the relationship 
is probably somewhat more plausible than that between -tvT 
and -tu. But what is really more important is that -tya is just 
an allomorph of -yd, which appears always and only after a 
short vowel. This allomorph is generated by a relatively 
mechanical rule that inserts -t- after short root vowels in 
several other formations as well, for instance, in the type 
soma-su-t ‘soma presser.’ The -t- is therefore entirely 
predictable, in classical as well as in Vedic Sanskrit. Fur- 
thermore, we have seen above that the gerund had the under- 
lying form /ya/, with a glide, whereas -ti must have an 
underlying vowel /i/. This fact completely blocks the possi- 
bility of a synchronic relationship between -tya, and -ti. Note 
furthermore that all the gerunds are predictable variants of 
a single morphological entity, -tya and -ya occur in the 
distribution just mentioned after prefixed verbs, -tva and -■ tvi 
after simple roots, which further deprives the relationship 
between -tya and -ti of any value. The conclusion to which the 
metrics leads is in exact harmony with these language- 
internal considerations . 

It is instructive to consider the gerundive -tva, as in 
hantua ‘to be slain.’ This form resembles the infinitive 
hantum in stress and ablaut behavior and shares with it its 
future meaning. On general semantic grounds we can analyze 
the infinitive as /tu+m/, where -m is an accusative ending, 
denoting the goal, so that hantum gacchati ‘he goes to slay’ 
is analogous to kasim gacchati ‘he goes to Benares,’ just as 
a language like Finnish would use the same case (the illative) 
to render both expressions. Presumably, the -a of the 
gerundive is simply the thematic vowel, which is added to 
make an adjective out of -tu. The metrical facts again har- 
monize with these morphological considerations and indicate 
that the gerundive -tva has the underlying form /tua/. 

I have stressed that synchronic derivation is decisive 
for Vedic metrics, as a rule, and not etymological origin. 
Usually the two are the same. That sacya contains the T of 
saci is just as true synchronically as it is historically. The 
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difference becomes relevant when the etymological origin of a 
suffix has become synchronically opaque because of semantic 
or morphological changes. Historically, for example, the 
gerunds -tvi, -tva no doubt contain a morpheme -tu, which 
is ultimately related to the -tu of dhatu and hantua. And 
historically -bhyam and -bhyas surely contain the bhi of 
-bhis. But such analyses were no longer productive at the 
stage at which the Rigveda was composed and are therefore 
irrelevant to the metrics. 

There is a general moral to be drawn here for the correct 
linguistic interpretation of poetry. A living poetic tradition, 
especially an oral one, tends to weed out archaisms to afar 
greater extent than is often realized. The Rigvedic bards 
could not have memorized a traditional scansion for each 
word, but rather had to grasp the general principles of the 
meter. What lay outside these principles, as they were 
recreated by each new generation of bards, had to go sooner 
or later. If there existed pre-Vedic poetry in which the 
gerund -tvf, say, was disyllabic, later generations of poets 
could hardly have been expected to pick up this scanning, 
to them an inexplicable irregularity, in a relatively rare 
suffix and to continue to treat it as disyllabic in their own 
compositions just for the sake of conforming to blind tradi- 
tion. Rather, each bard would have followed tradition in so 
far as doing so came naturally to him in terms of his own 
linguistic system. On the other hand, some forms may be 
retained as conventionalized archaisms in spite of being 
synchronically dead, either because of their great earlier 
frequency (e.g., thou in 19th century English poetry; disyllabic 
-aam for -am in the genitive plural may be a Sanskrit exam- 
ple) or by virtue of being petrified in stock formulae. As a 
result, it may well happen that the meter of a poem reflects 
a historical process in some cases (the synchronically 
opaque ones) but not in others (the synchronically transparent 
ones). 

As an example of the sort of morphological analysis that 
does find support in the metrics, consider the so-called devi- 
declension. It has the following paradigm: 



Sg- 

Dual 

PI. 

Nom. 

devl I 

devl 

devfs 

Acc. 

devim \ 

devis 
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Sg. 

Dual 

PI. 

Instr. 

devyl i 

1 

> devibhySm 

devlbhis 

Dat. 

devyaf 

devTbhyas 

Abl. 

devyas ' 

) 

devTbhyas 

Gen. 

Loc. 

devyas i 

devylm 

j devyos 

devinim 

devlsu 


This declension has five case forms that begin with a vowel. 
They fall into two groups: 

(1) Instr. sg. devyA and gen. loc. dual devyds. The semi- 
vowel is regularly syllabic after a heavy syllable and option- 
ally syllabic after a light syllable. 

(2) Dat. devyai, abl. gen. devyds, loc. devy&m. The semi- 
vowel is optionally syllabic after a heavy syllable and never 
syllabic after a light syllable. 

It is the systematic contrast between (1) and (2) that is 
puzzling. It looks as though the thematic suffix is an i-, 
w-suffix in (1) and ay-, w -suffix in (2). 

Compare the relevant forms of the dem-declension with 
the consonant stems and the a-stems: 


Instr .sg. 

devya 

pada 

sena (later slnaya) 

Gen.loc.dual 

devyos 

pados 

senayos 

Dat.sg. 

devyaf 

padd 

senayai 

Abl .gen .sg . 

devyas 

padas 

senayas 

Loc.sg. 

devylm 

padf 

senayam 


The endings -a, -os, -e, -as, -i are transparent in the con- 
sonant stems. Obviously, they are not unrelated to the corre- 
sponding a- and i- stem endings. Especially since in most 
other case forms the three declensions have the same inflec- 
tional endings, it is likely that the relationship here is also 
analyzed out synchronically. The analysis would run as 
follows : 

In the instr .sg. and the gen.loc.dual, pada and padds are 
paralleled by devt+a — devya and devl+os — devyos. in the 
corresponding a- stem forms we have /priya+a/ — priya by 
vowel contraction; the later form priyaya arises through the 
generalization to a-stems of a process a -► ay/ V from the 
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declension of pronouns (e.g., fem. ta+a — taya ‘that’). This 
rule also accounts for gen.loc.dual /priya+os/ — priyayos. 

In the genitive and dative singular we can likewise recog- 
nize the consonant-stem endings in the vowel stem. We can 
assume that an infix -yd- appears between stem and ending 
in these forms. We derive, by the usual rules of Sanskrit, 4 

priya+ya+as — priyayas 
priya+ya+e — priyayai 

In the locative, the ending is suppletive -am, but we can 
suppose that the same infix is present here too. 

priya+ya+am — priyayam 

The endings of the 7-stems can also be stated in fullest 
generality if we assume the presence of the same infix in 
the same three case forms. Provided that there is a rule 
deleting the theme vowel -i- before the infix, the -i- and 
-a-stems are quite parallel, as the following derivations 
indicate . 

devi+ya+as — devyas 
devl+ya+e — devyai 
devi+ya+am — devyam 

These are intended to be synchronic derivations. They 
are perfectly compatible with a number of historical hypoth- 
eses about the origin of infixed -ya~, including the common 
one that the infix originally constituted an ablaut form of -i - , 
but was generalized to a-stems within the prehistory of 
Indie. In fact, this very process of generalization presupposes 
that -yd- had ceased to be understood as an ablaut form of 
-i- and requires that -yd- was an independent morphological 
element that could be introduced into contexts where it did 
not alternate with -i-. In this sense, the widely held histor- 
ical proposal about the origin of these forms supports the 
reality of the proposed analysis of the synchronic system. 

Now note that according to this proposal the y in devya, 
devyos, where there is no infix, represents the stem-forming 
affix /r/, whereas the y in devyas, devyai, devyam, where 


4 Ultimately, e is presumably /ai/, and ai is /ai/. I have disregarded 
this analysis for the sake of simplicity, since it does not affect the argu- 
ment in any way. 
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there is the infix -yd-, represents the /y/ of that infix. But 
that is exactly what is required under my proposal to explain 
the systematic metrical difference between these two groups 
of case forms. Of all the arguments that can be adduced for 
the theory of Rigvedic meter presented in this essay, none is 
more striking in the way in which it explains an apparently 
wholly arbitrary yet consistent difference in metrical treat- 
ment between ostensibly parallel types of words. 

5. Four Constraints on the Use of Language in Poetry 

I will conclude this essay by turning briefly to a different 
question raised by such metrical systems as those of the 
Rigveda and the Kalevala. What are the general conditions 
under which nonphonetic representations may be metrically 
relevant? The diagram I gave on p. 185 represents only a 
framework for thinking about this question, not an answer 
to it. Any answers will have to be very conjectural at this 
point, because so few metrical systems have been studied 
from a morphophonemic point of view. But it cannot hurt 
to speculate, especially since progress in either line of 
research— the investigation of phonological structure in the 
light of metrics and the investigation of the general relation 
between metrics and phonology— immediately carries over 
into the other. 

I will mention four general properties of the filtering 
system diagrammed in section 3. They appear to hold in all 
the cases investigated so far and are worth holding in mind 
as candidates for universal constraints on the use of language 
in poetry. 

(1) Connectedness. In the diagram, the arrows go into the 
metrical filter from a connected sequence of points in the 
derivation. It is easy to imagine a case, however, in which 
the metrically relevant stages in the derivation would have to 
be interspersed with metrically irrelevant stages. But such 
systems have not yet been discovered. We can make the fol- 
lowing conjecture: A metrical range cannot be discontinuous . 
This conjecture could also be tested by its consequences for 
the historical development of metrical systems. Suppose that 
a rule is reordered in linguistic change in such a way that the 
metrical range becomes discontinuous. This reordering might 
happen either by a metrically relevant rule moving down into 
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a body of rules that can be metrically disregarded or by a 
metrically disregarded rule moving up into the metrically 
relevant ones. Our connectedness hypothesis would predict 
that the metrical status of the rule that has been moved should 
change in accordance with its new place in the ordering, so 
that a connected range will result. What might be a real case 
like this is mentioned in Kiparsky (1968b:178-179). 

(2) Disjunctivity . The Rigvedic, Latvian, and Icelandic 
systems require that any one of the representations in the 
metrical range pass the metrical filter in order for the 
line to be acceptable verse . The Kalevala gives no indication 
on this point because the range there consists of just one 
stage in the derivation. A logically possible alternative would 
be that all the representations in the metrical range pass the 
metrical filter. In this manner, a line is rejected unless it is 
metrical at every point in the metrically relevant part of 
its derivation. But this “conjunctive” form of scanning has 
not been discovered so far. Its absence leads to the “dis- 
junctivity hypothesis” : Scanning over a metrical range must 
be disjunctive. The existence of such a constraint would be 
readily understandable if morphophonemically based metrics 
originated in the way suggested in Kiparsky (1968b: 176- 179). 
Furthermore, disjunctivity may be a basic property of any 
metrical or linguistic constraint that involves analyzability. 

(3) Units of scansion. In what sorts of units does the 
filter process a line? There are several possibilities to 
consider. The strongest constraint on the system would be 
obtained if the processing was line-by-line. In that case the 
same level in the phonological derivation would be required 
for every word in that line. That is, a certain metrical option 
could not be exercised differently for two words in the same 
line. A weaker version would be word-by-word processing, 
so that a given level would have to be consistently maintained 
within the word, whereas different words could be scanned at 
different levels in the derivation. The weakest form of filter- 
ing would be obtained if each segment were scanned sepa- 
rately over its derivation, so that even the different segments 
in a word could represent different stages in the derivation. 
In that case, the metrical representation of a word might 
very well be a form that appears nowhere in the derivation, 
but that is put together, like a mad scientist’s monster, from 
the disjecta membra of its derivational history. 
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At this writing I do not have any clear counterexamples 
even to the first, and strongest, version of the filtering 
procedure. It maybe the case that lines are metrical units 
in the quite new sense of having to be scanned at a single 
level. To illustrate the sort of argument that could be brought 
in to settle the question I will discuss one aspect of the inter- 
action of Sievers’ Law with another rule, that of vowel con- 
traction. 

It is easy to show that vowel contraction is within the 
metrical range. Such forms as panti ‘they protect,’ con- 
tracted from underlying pa+anti, are scanned both according 
to the underlying and the contracted form. This occurs even 
when the uncontracted underlying form never existed as a 
phonetic form, but is the result of reanalysis within the 
history of Sanskrit. For example, the accusative of gauh 
‘cow ’ is ghm. This form is optionally scanned as disyllabic, 
reflecting its underlying representation, which must be 
gav+am or the like. However, the form gam historically 
reflects a form that was already monosyllabic in proto- 
Indo-European, thousands of years before the Rigveda was 
composed (IE *g'»om , cf. Av. gqm , Gk. bfm ). Its disyllabic 
status in the underlying form of Sanskrit reflects the re- 
analysis of the accusative singular endings in that language 
from original /m/ to /am/. 

The contraction rule, producing as it does long vowels, 
creates an environment in which Sievers’ Law can apply. 
A situation in which Sievers’ Law can operate after a heavy 
syllable produced by contraction arises in compounds of the 
type /jlra#asva/ ‘having quick steeds.’ The relevant portion 
of the phonological derivation works as follows: 

input jTra#a§va 

vowel contraction jrrasva 

Sievers’ Law jirasua 

Since we know that the metrical range extends from a 
point preceding the application of vowel contraction (because 
of the disyllabic scansion of contracted vowels, as in panti) 
to a point after the operation of Sievers’ Law (because of the 
syllabic scansion of underlying glides after heavy syllables, 
as in prajabhyas), the word-by-word filtering process would 
give three metrically acceptable forms for words of this type. 
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In fact, for the compounds with asva the figures work out as 
follows: 

-a-a§va 5 occurrences 

-asva 5 occurrences 

-asua 23 occurrences 

However, the segment-by-segment filtering process allows 
for a fourth kind of form, in which Sievers’ Law has operated, 
but the contraction rule, which enables Sievers’ Law to apply, 
has not operated. Such monster forms, for instance, *jira- 
asiM, are in fact not metrically attested. This gap is pre- 
dicted by the word-by-word filtering process and a fortiori by 
the line-by-line filtering process, but not by the segment-by- 
segment filtering process. This conclusion is at least some- 
what encouraging for one of the two stronger filtering 
processes. 5 

(4) Phonological properties of the metrical range. It is 
striking that the rules whose application can be systematically 
disregarded in Rigvedic metrics are all purely phonologically 
conditioned rules. Morphologically conditioned rules, such as 
ablaut, are always metrically relevant, that is, they precede 
the metrical range. For example, bhaga ‘gift’ would always 
be scanned as having a long first syllable, even though it is 
derived from the root bhaj, with short a, by a lengthening 
rule. The lengthening is morphological in the sense that it is 
contingent on a certain class of suffixes and not on a phono- 
logically characterizable environment and, hence, cannot be 
disregarded metrically. A similar observation can be made 
about the Ingermanland Kalevala. All the rules in this system 
that are not counted for purposes of the meter are processes 
that are phonologically conditioned. The reverse is not true, 
however, since there are phonologically conditioned rules 
that do get counted for meter. The following hypothesis 
might therefore be considered: Only purely phonetically 
conditioned rules can be disregarded in scansion. 

An interesting prediction follows from this hypothesis: 
the morphologization, through some process of linguistic 
change, of a rule that can be metrically disregarded should 
lead to a metrical change in which the rule becomes metri- 

5 This argument is somewhat weakened by the fact that the missing 
fourth form is also awkward metrically, which in a pinch could also 
explain its absence. 
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cally relevant. The morphologization here causes the filter 
to violate the constraint that we are contemplating. As a 
consequence, the metrical system has to be readjusted in 
order to accommodate the new linguistic system. 

I think it is possible that Sievers’ Law is a real example 
of the type I have just pictured. In classical Sanskrit, 
Sievers’ Law became morphologized. It ceased to apply 
generally, so that according to the rules of classical Sanskrit 
/Qti+a/, for example, would be pronounced [utya], in spite of 
the long vowel in the first syllable, and even such forms as 
[svasrva], from underlying /svasru+a/, were possible. The 
rule was retained in partial operation for a certain class of 
suffixes, such as the present tense marker -nu- and the 
denominal adjective suffix -iya-/-ya - . In the former case, 
furthermore, the rule applied only when the heavy cluster 
was formed by two consonants rather than by a long vowel. 

Also, in classical Sanskrit poetry the possibility of scan- 
ning phonetic glides as syllabic and phonetic vowels as non- 
syllabic, on the basis of their morphophonemic derivation, 
disappeared completely, and a phonetic basis for the meter 
was established. Phonological changes, such as changes in 
underlying forms, cannot account for this development. Al- 
though certain forms may have been reanalyzed in classical 
Sanskrit, it still appears necessary to distinguish between 
underlying syllabic and nonsyllabic semivowels and to have 
various rules that change syllabicity under specific condi- 
tions . 

Given the hypothesis that morphologized rules must be 
counted in the meter, however, the metrical change follows 
as a necessary consequence from the phonological change. 
Such connections between phonological and metrical struc- 
ture, if established, will create new ways of investigating 
the history of metrical systems. In addition, they may make 
it possible to investigate the phonomenon of rule morphologi- 
zation, one of the most baffling processes in historical 
linguistics, through its manifestation in metrical systems. 
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I 

The nature of the information that must be included in the 
statement of phonological rules is not something that is given 
by any a priori considerations, but must be determined on 
empirical grounds. If certain information can be shown to 
make some false claim about the language being described, 
including such information must somehow be avoided. From 
the very inception of generative phonology, its practitioners 
have consistently sought to eliminate certain kinds of infor- 
mation from the statement of phonological rules and have 
even rejected entire “rules” on the grounds that the informa- 
tion or rules involved were in one way or another derivative . 
To say that some piece of information is derivative means 
simply that it is not an isolated fact, but rather follows from 
some other fact. Generative phonologists have argued that to 
include derivative information in the rules is to miss the 
connection between this information and the other facts about 
the grammar that this information reflects. In order to avoid 
incorporating derivative properties of rules in the rules, 
generative phonologists have introduced into the theory of 
grammar various descriptive devices that permit these prop- 
erties to be eliminated. 

The preceding remarks have been highly abstract. In 
sections II-IV below, I will briefly discuss three examples of 
this effort to eliminate derivative properties in phonological 
rules. In my judgment, these efforts have met with only 
partial success; the purpose of the present paper is not, 
however, either to offer a critique of these attempts to deal 
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with the problem or to try to improve upon their ability to 
account for the kinds of data that motivated them in the first 
place. Instead, I will attempt to demonstrate the existence 
of a class of rules whose environments, given present genera- 
tive theory, would require information that is clearly deriva- 
tive. To my knowledge, this class of rules has not been 
explicitly discussed within generative phonology, and none 
of the descriptive devices sketched in II-IV appear relevant 
to these cases. I am thus led to propose a new descriptive 
device— output conditions on phonological rules. This device 
will, it is hoped, exclude the redundant information from the 
rules under consideration as well as from similar rules. 
Because of the lack of sufficient data at the present time, 
certain general questions concerning the nature and role of 
output conditions are raised but necessarily left unanswered. 

II 

Rule ordering provides perhaps the best example of how 
information can be excluded from rules by adding a particular 
descriptive device to phonological theory. Generative phonol- 
ogists have argued that phonological rules do not apply 
simultaneously to convert underlying representations into 
phonetic representations. Instead, phonological rules must be 
permitted to operate upon structures created by other phono- 
logical rules— that is, some rules apply before other rules. 
There are many questions about the notion of rule ordering 
that require extended investigation , 1 but the argument that 
some rules must operate upon structures resulting from the 
application of other rules seems incontrovertible. The essen- 
tial argument in support of this position must show that, were 
the rules to apply simultaneously, one would have to repeat 
information about one rule as part of the statement of another 
rule . 2 An extremely simple example of this argument can be 
given, based on data from the Yawelmani dialect of Yokuts, a 
Californian Indian language . 3 

‘See, in particular, Kenstowicz and Kisseberth (1970) and Kisseberth 
(to appear c). 

2 For fairly detailed discussion, see Postal (1968). 

3 Kuroda (1967) provides a generative treatment of Yawelmani pho- 
nology, based on data provided by Newman (1944). For some revisions 
of Kuroda’s analysis and discussion of theoretical issues in light of 
Yawelmani phonology, see Kisseberth (1969a, 1969b, 1970). 
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There is a general rule of vowel harmony in Yawelmani 
that rounds (and backs) any number of high vowels preceded 
by a round high vowel or any number of nonhigh vowels 
preceded by a round nonhigh vowel. For example, the aorist 
suffix appears as -hin in niaxhin ‘procures,’ xilhin ‘tangles,’ 
and gophin ‘takes care of an infant,’ but as -hun in hudhun 
‘recognizes.’ On the other hand, the dubitative suffix appears 
as -al in maxal ‘might procure,’ xilal ‘might tangle,’ and 
hudal ‘might recognize,’ but as -ol in gopol ‘might take care 
of an infant.’ This rule might be formulated as in (l): 4 


( 1 ) 


UJ - r +rom,d i 


L+back J . 


' V ' 
+round 
La high _ 



There is also a rule in Yawelmani that inserts a vowel to 
break up triliteral clusters resulting from suffixation (mor- 
phemes never contain more than two adjacent consonants in 
underlying form). The epenthetic vowel is typically i. For 
example, the verb ‘sing’ has the shape ?ilk- when followed 
by a vowel-initial suffix (cf. ?ilkal ‘might sing’), but the 
shape ?ilik- when followed by a consonant-initial suffix 
(cf. ?ilikhin ‘sings’). Similarly, we find pa?tal ‘might fight,’ 
but pa?ithin ‘fights.’ These examples can be accounted for 
by assuming that the underlying shapes of the verb bases 
are /?ilk/ and /pa?t/ and by assuming the existence of a 
rule stated informally as (2): 

(2) 0 - i/C CC 

A difficulty arises, however, when we consider a verb base 
with a high round vowel, such as / ?uty/ ‘fall.’ This verb 
base appears unaltered in ?utyal ‘might fall,’ but with an 
epenthetic u in ?utuyhun ‘falls.’ 

If rules were required to apply simultaneously to under- 
lying representations (rather than to structures created by 
other phonological rules as well as to underlying representa- 
tions), it would be necessary to amend (2), so that in cases 


4 The formulation of this rule could be simplified if the rule were to 
apply iteratively to its own output, but I give the formulation provided by 
Kuroda (1967), with the feature system postulated in Chomsky and Halle 
(1968). Incidentally, rules are formulated in terms of features in this 
paper only when required for the sake of clarity. 
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like ?utuyhun, u rather than i is inserted. A rule roughly like 
(2 f ) would be necessary: 5 


( 2 ’) 



u / uC 
1/ C 


CCi 

cc( 


(a) 

(b) 


This revised version of the vowel-epenthesis rule contains 
part of the rule of vowel harmony— namely, it repeats the 
information that a high vowel occurring after u is pronounced 
as u , not as i. (2') treats the appearance of u rather than i in 
?utuyhun as an idiosyncratic fact about vowel epenthesis, 
whereas it is quite clear that it is the principle stated in (1) 
that is responsible for the u -quality of the epenthetic vowel. 
To put the point in another way, (2') claims that a u would be 
inserted in ?utuyhun even if there was no rule of vowel 
harmony in Yawelmani. 

Subpart (a) of (2') is a clear instance of derivative infor- 
mation. It simply repeats as part of the vowel-epenthesis 
rule a fact about Yawelmani pronunciation that is also ex- 
pressed by the rule of vowel harmony. If we permit rules 
to apply to the output of other rules, then there is no need to 
state subpart (a) at all. All that would be required is that 
rule (1) apply to structures to which rule (2) has had an 
opportunity to apply. For example, (2) would apply to 
/?uty+hin/ to yield /?utiy+hin/, and (1) would apply to this 
output to give ?utuyhun. By permitting this interaction of the 
phonological rules, there is no need to incorporate in the 
epenthesis rule any reference to the fact that the ultimate 
pronunciation of the epenthetic vowel is u when a high round 
vowel precedes. 

One additional rule of Yawelmani might profitably be dis- 
cussed at this point. When a long vowel is followed by two 
consonants, it is shortened. Thus we find such alternations 
as do\sol ‘might report,’ but doshin ‘reports’; sa:pal ‘might 
burn,’ but saphin ‘burns.’ The rule that accounts for these 
alternations can be formulated informally as in (3): 


(3) V - [-long]/ CC 


5 Rule (2') could, obviously, be “collapsed” to a certain extent; but 
such simplifications as are possible would not change the fact that the 
rule partly restates vowel harmony. 
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There are, however, verb bases in Yawelmani that have the 
underlying shape CV:CC, even though the sequence V:CC is 
not permitted phonetically (with one exception that need not 
concern us here). Such bases never appear unaltered. If a 
consonant-initial suffix follows, they have the shape CV:Ci/uC; 
if a vowel-initial suffix follows, the underlying vowel is 
shortened. The following examples illustrate these remarks: 
?amlal ‘might help,’ but ?a\milhin ‘helps’; hotnol ‘might take 
the scent,’ but ho-.tinhin ‘takes the scent.’ 

Consider how the above-cited facts would have to be 
accounted for if rules applied simultaneously to underlying 
forms. The underlying shape of ?a:milhin is /?a:ml+hin/. 
If (3) were left unrevised, it would apply to this representation 
and shorten the underlying long vowel. Since a long vowel 
appears in the phonetic output, (3) must somehow be revised 
so that it does not apply to /?a:ml+hin/. This revision could 
be accomplished by writing the vowel-shortening rule as in 

(3'): 

(3') V - [-long]/ CCV 

(3’) claims that vowels are shortened only if followed by two 
consonants, not if followed by three. This formulation guar- 
antees that we will be able to derive ?a:milhin. 

It should be obvious that mentioning a V in the environment 
of (3’) is required simply to ensure that vowel shortening not 
apply in the context CCC. Vowel shortening does not 
apply in this context because another rule, epenthesis, oper- 
ates on these structures. If epenthesis is permitted to apply 
before vowel shortening, then the failure of shortening to 
apply in the derivation of ?a:milhin would be accounted for by 
the unmodified version of (3). 

Appeal to rule ordering in the above example claims that 
the failure of vowel shortening to affect certain underlying 
sequences of the shape V:CC is derivative of the operation 
of another rule in the language. To formulate vowel shor- 
tening as in (3 1 ) is to claim that shortening would not occur 

in the environment CCC even if this sequence was not 

broken up by epenthesis. The rule-ordering analysis claims, 
on the other hand, that vowel shortening would apply to 
/?a:ml+hin/ if epenthesis did not apply. The rule-ordering 
analysis thus regards the V in the environment of (3’) as a 
purely derivative restriction on the operation of shortening, 
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not as part of shortening itself but rather as part of epen- 
thesis . 

The appeal to ordered rules is clearly motivated by the 
need to eliminate those aspects of simultaneously applied 
rules which reflect information that does not seem to be part 
of the processes themselves, but which derive from the 
existence of other rules in the grammar, 

III 

Considerable attention has been devoted by generative 
phonologists to the notion of “phonological redundancy”— that 
is, phonological properties of the underlying form of mor- 
phemes that are predictable from other (phonological and 
grammatical) properties. The introduction of markedness 
into generative phonological theory has altered the picture 
somewhat, but I shall limit myself in this section to the 
premarkedness treatment of phonological redundancy. 

Dictionary representations of morphemes in the pre- 
markedness framework were viewed as containing plus or 
minus specifications for those features of pronunciation which 
were not predictable in terms of general constraints on the 
structure of morphemes. The predictable feature values were 
left blank, to be filled in by morpheme structure rules ex- 
pressing the constraints on the phonological shape of mor- 
phemes that were operative in the language. The morpheme 
structure rules were distinguished from regular phonological 
rules by the fact that they did not apply to structures with 
morpheme boundaries internal to them, but just to structures 
between morpheme boundaries. The morpheme structure 
rules expressed regularities about the structure of mor- 
phemes, not about the combination of morphemes into words 
and phrases. 

Involved in this distinction between morpheme structure 
rules and phonological rules proper is the assumption that 
the underlying representations of morphemes are constrained 
in ways that phonetic representations of words and phrases 
are not and that phonetically possible segments and sequences 
might not be possible in underlying forms. This basic as- 
sumption is true to a certain extent. Nevertheless, it was 
also recognized that the rules converting morphophonemic 
sequences into phonetic representations echo the constraints 
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on the shapes of individual morphemes. For example, lan- 
guages in which the members of an obstruent cluster assimi- 
late in voicing to the final obstruent in the cluster usually 
contain no underlying representations of morphemes with 
obstruent clusters having dissimilar voicing. Similarly, many 
languages that contain a morphophonemic process whereby a 
morpheme -final nasal assimilates the point of articulation of 
a following obstruent also have no underlying representations 
of morphemes containing nonhomorganic nasal-obstruent clus- 
ters. 

Generative phonologists adopted the position that to state 
a separate morpheme structure rule as well as a phonological 
rule specifying the same constraint fails to capture the fact 
that a single constraint is at work in such cases; such an 
analysis treats the phonological rule as something not only 
distinct from the morpheme structure rule but indeed un- 
related to it. 6 Since it is quite obvious that there is a connec- 
tion between some morpheme structure rules and some 
phonological rules, generative phonologists looked for an 
analysis from which this connection received a formal repre- 
sentation. The analysis that was proposed runs roughly 
as follows: instead of specifying all phonological redun- 
dancies by means of morpheme structure rules ordered 
before the phonological rules, some redundant information 
could be specified by the phonological rules themselves. 
This approach requires that phonological rules operate on 
representations that are not fully specified for all features. 
For example, in a language of the sort mentioned above, which 
requires that obstruent clusters have the same voicing as 
the underlying voicing of the final member of the cluster, all 
nonfinal members of obstruent clusters within a morpheme 
would be unspecified for voicing in the lexicon. These ob- 
struents would not acquire a specification for voicing until 
the phonological rule of voicing assimilation applies, specify- 
ing simultaneously the voicing of nonfinal members of obstru- 
ent clusters within morphemes as well as changing the 


Underlying this position is the assumption that, in order for phono- 
logical constraints to be the same constraint, they must be reduced to a 
single statement in the grammar. For an argument that some instances 
of rule sameness cannot be reduced to a single formal statement, see 
Kisseberth ( 1970 ). 
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voicing of a morpheme-final obstruent to agree with the 
voicing of a following obstruent. A single phonological rule, 
according to the above approach, would perform the function 
of the morpheme structure rule at the same time that it 
performed its function as a phonological rule. The morpheme 
structure rule was reduced to being just one aspect of the 
phonological rule. 

The above discussion dealt with a constraint on sequences 
within a morpheme, but there are also cases where a con- 
straint on segments (regardless of context) in underlying 
representations reappears as a constraint on pronunciation 
of segments resulting from morphophonemic processes. 

Recall the rule of vowel harmony in Yawelmani that was 
discussed briefly in section II— rule (1). In the formulation 
that I gave to this rule, I mentioned that the harmonizing 
vowel became both round and back. Both of these specifica- 
tions appear to be required, since we must shift itou, not to 
u. Explicit mention of the feature [back] is dubious, however, 
when we consider that in Yawelmani phonological representa- 
tions all round vowels are back. Vowel harmony clearly 
involves the assimilation of rounding. The shift of i, when 
it is rounded, to u seems to be a simple reflection of the 
more general constraint that round vowels are always back 
in Yawelmani. As stated in (1), the shift of i to a back vowel 
appears to be of the same status as the shift of i to a round 
vowel; both shifts appear to be idiosyncratic properties of 
vowel harmony. In fact, however, the rounding of i is the 
only change specific to the harmony process; the backing of 
the resulting round vowel is an instance of a general con- 
straint. 

Mention of the feature [back] in (1) thus constitutes an 
example where derivative information has been included in 
the statement of a rule, and generative phonologists (quite 
properly) sought some means of omitting such feature changes 
from rules. The solution suggested was, once again, to per- 
mit some underlying representations to enter the phonological 
rules only partially specified. In the Yawelmani example, 
round vowels would be unspecified in the lexicon for backness. 
No morpheme structure rule would apply to alter this situa- 
tion. Instead, there would be a rule included in the phonology 
of Yawelmani, ordered after (1), that made all round vowels 
back. This rule would not only assign the feature [+back] to 
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all underlying round vowels but also to all round vowels 
resulting from vowel harmony. Given this analysis, i would 
become li by (1)— where now the only feature in the structural 
change would be [+round]— and then u by the rule backing all 
round vowels . 


IV 

In this section I turn to my last example of the attempted 
elimination of derivative information from phonological rules. 
Chomsky and Halle noted in The Sound Pattern of English 
(hereafter cited as SPE) that in many instances the morpheme 
structure rules of languages are largely identical. 7 For 
example, in most languages vowels are redundantly voiced, 
nonnasal, and nonpharyngealized in underlying forms. Simi- 
larly, in many languages obstruents are redundantly non- 
glottalized, nonlow, and nonretroflexed. Within the framework 
sketched in section III, there was no distinction made between 
“normal” phonological redundancies and “nonnormal” (e.g,, 
labial obstruents are redundantly continuants) or impossible 
(e.g., all vowels are voiceless) phonological redundancies. 
One redundancy was on a par with any other redundancy. 

The notion of markedness was introduced by Chomsky and 
Halle into generative phonology, partly in order to correct 
this deficiency in the theory. They observed that the set of 
normal redundant feature values was simply a subset of the 
set of normal feature values; that is, if we accept the notion 
that some feature values are unmarked (normal) and others 
marked, then those redundancy rules which are most common 
are ones that specify unmarked feature values. For example, 
if obstruents are voiceless in the unmarked case, the normal 
redundancy rule would be one that specifies that obstruents 
are redundantly voiceless; the unexpected case would be a 
language where all obstruents are redundantly voiced. 

Chomsky and Halle propose that a set of universal marking 
conventions apply to dictionary representations that indicate 
only whether a given segment has the marked or unmarked 


7 The examples cited all involve segmental redundancies. But much 
the same point can be made about sequential redundancies. For example, 
in Yawelmani, morphemes do not contain three- consonant clusters nor 
do they contain vowel clusters: these are rather common constraints, 
found in many other languages— but not, of course, exceptionless. 
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value for a particular feature; the marking conventions 
“translate” these dictionary representations into represen- 
tations of plus and minus feature values. In essence, a seg- 
ment is automatically assigned unmarked feature values 
unless there is an instruction to the contrary in the lexical 
representation; only the specifications indicating a marked 
feature value increases the complexity of the grammar (i.e., 
marked values are viewed as deviations from the optimal 
situation). 

From the above summary, it is clear that Chomsky and 
Halle’s approach makes the distinction between unmarked and 
marked values central, rather than the distinction between 
redundant and nonredundant feature values. But since all 
normal redundancies constitute unmarked values, a good 
deal of overlap is involved. Chomsky and Halle suggest in 
SPE that only nonnormal redundancies need to be incor- 
porated into the grammars of particular languages; normal 
redundancies can be dispensed with entirely in favor of 
universal marking conventions. This omission creates cer- 
tain problems. (For example, if a language has only voiceless 
obstruents in underlying representation, there will be no rule 
in the grammar of that language stating this restriction; 
instead, the lexicon will contain no obstruents marked for 
voicing. Consequently, the notion “possible underlying repre- 
sentation” cannot be reconstructed from the rules of the 
grammar.) 

The notion of markedness was not limited, however, to the 
problem of the dictionary representation of morphemes. 
Chomsky and Halle observed that certain aspects of phono- 
logical rules might be interpreted as instances of the same 
marking principles that operated to specify unmarked feature 
values in dictionary representations. In essence, they claimed 
that certain features in the structural change of phonological 
rules follow from the universal marking principles and are 
thus derivative of these principles. 

One example can be discussed here: palatalization of 
velars before i. Typically, k shifts to c rather than to the 
palatal stop k y , even though in the feature system proposed in 
SPE the shift of k to k y requires fewer changes than the shift 
of k to c. The normalcy of the k/c alternation seems to be 
connected to the fact that, for palatal noncontinuants, affri- 
cates are unmarked and stops are marked— that is, c is the 
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typical underlying phoneme rather than k y . Chomsky and 
Halle propose a system whereby certain unmarked feature 
values can be omitted from the structural change of a phono- 
logical rule; the universal marking conventions will not only 
operate to specify unmarked values in the lexicon but will also 
add feature values to the output of phonological rules. In this 
way, feature changes that follow from the marking conventions 
do not need to be stated in the rules themselves. 

I will not attempt to discuss the system that Chomsky and 
Halle propose to accomplish the “linking” of the marking 
conventions to the phonological rules; the crucial point is that 
the system they construct is aimed at eliminating from the 
structural change of a phonological rule any feature that 
seems to be derivative of the marking principles. 


V 

The adequacy of the above-cited attempts to deal with 
derivative properties of phonological rules is by no means 
complete. I will not be concerned here with the question of 
how successful these attempts have been in getting rid of 
derivative information; instead, I will attempt to show that 
there exists at least one set of cases of derivative information 
that falls beyond the scope of any device in the present 
theory of generative phonology. 

In section III I considered examples of constraints on the 
underlying structure of morphemes that seemed to be iden- 
tical to constraints on the shape of morpheme sequences. 
In each of the examples cited, it was noted that a feature 
value assigned by a morpheme structure rule was echoed 
by a feature value assigned by a phonological rule. There 
is, however, another important way in which constraints on 
the shapes of morphemes interact with phonological rules; 
this interaction does not involve the assignment of features 
and thus cannot be dealt with by the method sketched in 
section III. 

The sort of interaction I have in mind is the failure of a 
phonological rule to apply in contexts where its application 
would yield a structure not permitted by the constraints on the 
underlying forms of the language. Consider the following 
example from Tonkawa, an American Indian language for- 
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merly spoken in Texas . 8 Underlying representations of mor- 
phemes in Tonkawa contain at most two consonants in 
succession. In this language there is a morphophonemic 
process that I will refer to as “vowel elision.” The environ- 
ment of this rule is fairly complex, and for the purposes 
of this paper I will limit myself to one of the contexts in which 
the rule applies— namely, when a CV prefix precedes a 
(basically) polysyllabic stem. In numerous forms of this 
shape, the first vowel of the stem is deleted if short, and 
shortened if long. For example, the stem /netale/ ‘lick’ 
appears without its first vowel in kentalo? ‘he licks me’ (cf. 
netlo?, where the first vowel appears in the surface form). 
Similarly, the stem /yalapa/ ‘stick in the ground’ appears 
without its first vowel in weilapo? ‘he sticks them in the 
ground’ (cf. yalpo? ‘he sticks it in the ground’; the shift of 
y to i in weilapo? is due to a general vocalization rule) . When 
a stem has a long first vowel, however, we find vowel shor- 
tening rather than vowel deletion. Thus /ka:na/ ‘throw’ has 
a short vowel in xakano? ‘he throws it to a distance’ (cf. 
ka\no ? ‘he throws it’). Similarly, /pa:ca/ ‘pile in a heap’ 
has a short vowel in wepaco? ‘he piles them in a heap’ (cf. 
pa:can ‘things piled in a heap’). 

Even though it is not clear how the unity of short-vowel 
deletion and long-vowel shortening in the above examples is 
to be best characterized, it is obvious that a single process 
is involved . 9 If we assume that a theory can be developed that 
permits both changes (deletion and shortening) to be specified 
by a single rule, we must take note of certain differences in 
the environments in which deletion and shortening operate. 
Short vowels fail to elide if a consonant cluster follows, 
whereas long vowels will shorten in this context. Thus, 
/xaclewa/ ‘become angry’ appears with its first vowel re- 
tained in kexaclewo? ‘Iam angry.’ Similarly, /salke/ ‘pull 

s For a full discussion, see Kisseberth (to appear a). Hoijer (1933, 
1949) provides the data upon which this discussion is based. 

9 The usual way in which linguists have attempted to capture the identity 
between short-vowel deletion and long-vowel shortening in the same 
context is by representing long vowels as a sequence of two identical 
short vowels. This sort of representation is suspect in Tonkawa, for in 
general long vowels do not share any properties with short-vowel se- 
quences. For detailed discussion of the general problem of the repre- 
sentation of long vowels, see Kenstowicz (1970) and Pyle (1970). 
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sinew from meat’ retains its first vowel in wesalko? ‘he pulls 
sinews from meat.’ In contrast, however, /ca:pxe/ ‘put up a 
bed’ shortens its first vowel in wecapxo? ‘he puts up several 
beds’ (cf. ca'.pxo? ‘he puts up a bed’). Also, /se:xca/ ‘be full, 
satiated’ has a short vowel in kesecxo? ‘I am satiated’ (cf. 
se'.cxo? ‘he is satiated’). 

The question that arises is whether the rule of vowel 
elision should be constructed so that it specifically excludes 
deletion of a short vowel in the context C CC, while per- 
mitting long vowels to shorten in this environment. (It should 
be pointed out that every stem must begin with a single 
consonant; thus the short stem vowels in the above examples 
that fail to delete when followed by a consonant cluster are 
always preceded by a consonant.) To formulate the constraint 
as part of vowel elision claims that the difference in behavior 
between short and long vowels in the forms cited is an 
idiosyncratic property of vowel elision, unconnected with any 
other fact about the language. If we recall that Tonkawa 
morphemes are not permitted to contain triliteral clusters 
(a constraint that is maintained throughout the grammar; no 
triliteral clusters appear phonetically), then the failure of 
short vowels to elide in the context C CC, even though 
long vowels do shorten, makes sense. Shortening a long vowel 
does not yield a string that violates the constraint on under- 
lying morpheme shapes; deleting a short vowel would. 

In parallel fashion, it can be shown that Tonkawa does 
not permit a glottalized consonant to precede a consonant in 
the underlying forms of morphemes— and vowel elision does 

not delete a short vowel in the context C C, although long 

vowels do shorten in these contexts. For example, /sako/ 
‘scrape’ retains its first vowel in we’sako? ‘he scrapes them’; 
also, /x’ene/ ‘sweep’ retains its first vowel in wexeno? ‘he 
sweeps them.’ On the other hand, /co:ma/ ‘close one’s eyes’ 
shortens its vowel in kecomo? ‘I close my eyes’ (cf. co\mo? 
‘he closes his eyes’). Similarly, /xe:pa/ ‘pull out’ has a short 
vowel in kexepo ? ‘he pulls me out’ (cf. xe\po? ‘he pulls it 
out’). Again, the question to be asked is whether the failure 

of short vowels to elide in the environment C C, while 

long vowels shorten, is an idiosyncratic fact about vowel 
elision. Obviously it is not, but simply reflects the fact 
that morphemes may not contain CC clusters in their under- 
lying form. (This constraint, like the triliteral constraint, 
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is maintained throughout the grammar.) To incorporate the 
limitation on deletion into the vowel-elision rule not only 
obscures the identity of the deletion and shortening opera- 
tions, but also repeats the morpheme structure constraint 
as part of the environment for vowel elision. 

It is such repetition that I have been referring to through- 
out this paper as derivative information. If this derivative 
information is to be removed from the statement of phonologi- 
cal rules, then we must be able to state vowel elision in 
Tonkawa without reference to whether two consonants follow 
the first stem vowel or whether a globalized consonant pre- 
cedes that vowel. None of the methods of eliminating deriva- 
tive information outlined in sections II- IV are of help here: 
rule ordering is obviously irrelevant, and both the device 
of using phonological rules to express redundancies as well 
as feature changes and the device of permitting marking 
conventions to link with phonological rules perform a function 
of assigning feature specifications— whereas what is required 
in the Tonkawa case is blockage of vowel elision in certain 
environments. In Tonkawa, morpheme structure constraints 
define contexts in which the rule of vowel elision fails to 
apply, even though the general conditions for vowel elision are 
satisfied. If the Tonkawa example is not atypical, then we 
have evidence that we need some new theoretical machinery 
that will make it possible to eliminate restrictions on the 
application of phonological rules from the rules themselves, 
if these restrictions mirror constraints on underlying repre- 
sentations. 


VI 

It can easily be shown that the Tonkawa example is not 
atypical. Vowel-elision processes, in particular, appear to be 
restricted in many cases by the same constraints that limit 
consonant clustering in underlying forms. Kisseberth (1970) 
discusses an example of this sort from the Yawelmani 
dialect of Yokuts. Other examples exist, having to do with 
processes less common than vowel elision. 

For example, from Dyen’s description of Trukese (Dyen, 
1965) we learn that phonetically all consonants appear doubled 
(i.e., long) except the semivowels y and w. Furthermore, 
Dyen cites data illustrating the necessity for postulating 
doubled consonants in the underlying representations of mor- 
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phemes— but no morphophonemic doubled semivowels seem 
to be necessary. We conclude then that a morpheme struc- 
ture constraint bars doubled semivowels from underlying 
representations in Trukese. With this knowledge, we can 
now consider the formation of durative verbs in Trukese, 
which involves reduplication. Dyen writes that “reduplication 
is limited to bases which begin with a consonant other than 
a semi-vowel. It consists of a repetition of the initial conso- 
nant and first vowel of a base after which a single initial 
base consonant is doubled: moot ‘sit,’ mommoot ‘be sitting’; 
kkeciw ‘weep,’ kekkeciw ‘be weeping.’ ” (p. 45) The quotation 
indicates that this reduplication process does not apply to a 
semivowel-initial base. If a base begins with y or w, then 
a double k is infixed, preceded by a vowel that is a copy of the 
first vowel of the base. Thus, win ‘drink’ has the durative 
form wikkin ‘be drinking,’ and yisoni ‘keep it’ has the durative 
form yikkisoni ‘be keeping it.’ 

As in the Tonkawa case, we must ask whether it is 
completely accidental that bases beginning with a semivowel 
undergo infixation rather than reduplication, or whether this 
limitation is connected with some other fact about Trukese 
grammar. If it is accidental, it is to be stated as part of 
reduplication. But if the exclusion of bases with an initial 
semivowel from reduplication follows from some other prin- 
ciple of Trukese grammar, the limitation is not to be treated 
as an idiosyncratic part of reduplication. The question we 
are asking is, given the complete grammar of Trukese, could 
it be the case that bases beginning in labials fail to undergo 
reduplication, rather than bases beginning in a semivowel? 

Recall that reduplication in Trukese involves doubling the 
initial consonant of the base, if it is not already doubled. 
Recall also that semivowels may not occur doubled, in 
underlying forms or phonetically, in Trukese. A clear 
connection emerges: reduplication fails to affect bases if, 
by applying reduplication, the constraint against doubled 
semivowels would be violated. The failure of reduplication 
to affect bases with an initial y or w is not totally idiosyn- 
cratic; it is connected with a general constraint operative 
in the language . 

It would, of course, be simple to state a reduplication rule 
that would fail to apply to semivowel- initial bases. But what 
is required is a theory of phonology in which the exclusion of 
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these bases is characterized as a motivated phenomenon, not 
as a purely arbitrary limitation. It should be obvious that 
what I have been referring to as “derivative” information in 
rules is essentially information that is motivated either by 
universal principles of language or by other rules in the 
grammar. Thus, Trukese seems to provide additional evi- 
dence that there is a type of derivative information that 
falls beyond the range of the devices sketched in sections 
II-IV. 


VII 

Before looking at some additional examples of a similar 
sort, we might consider how the Tonkawa and Trukese cases 
could be dealt with. What is needed is a means by which the 
constraints on vowel elision in Tonkawa and on reduplication 
in Trukese— which were shown to echo morpheme structure 
constraints in these languages— can be eliminated from the 
statement of the rules and, in some way, be made to “follow 
from” the morpheme structure constraints. 

In the present theory of generative phonology, a rule R x 
applies to a string S t if that string meets the structural 
description of Ri (ignoring, for present purposes, many 
irrelevant details). That is, the only conditions that must 
be satisfied are conditions stated on the input string Si. If 
the input is of the correct form, R l applies, and the output 
string S2 is derived; S 2 is then the input to R 2 , or, if there 
is no rule R 2 that is applicable to S 2 , S 2 is the phonetic repre- 
sentation. In order to deal with the Tonkawa and Trukese 
examples, we might propose that, in addition to conditions on 
input strings, there also be conditions on output strings: if 
the string S 2 resulting from the application of Ri to Si violates 
the stated “output condition,” then R 2 would apply not to S 2 
but instead to S L (if no rule R 2 could apply after R 1( then S 1 
would be the phonetic representation). The effect of such a 
proposal would be to block a rule if its output violated some 
stated condition. 

Furthermore, suppose that these conditions which output 
strings must satisfy are (at least in part) defined by the 
morpheme structure constraints of the language. That is, 
suppose that each morpheme structure constraint of the form 

X — Y/W Z implies, by convention, a corresponding 

output condition on rules that would block the application of a 
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rule producing the sequence W ^ Z. 10 For example, the 

constraint on triliteral clusters in Tonkawa might be ex- 
pressed as in (4): 

(4) [-(-segment ] — [+syll]/ *CC (where * indicates either 

before or after CC) 


According to the proposal being sketched, (4) would imply 
an output condition in Tonkawa that would block application 
of a rule producing a consonant cluster either preceded or 
followed by a segment that is nonsyllabic. Thus, given the 
existence of (4) in the grammar of Tonkawa and the conven- 
tions suggested above, the rule of vowel elision would not 
have to include information to block deletion of short vowels 

in the context C CC— just the consequence that is required. 

Similarly, the morpheme structure constraint expressed by 

(5) 


(5) [-syll] — [-globalized]/ C 

will imply the existence of an output condition in Tonkawa 
that would block (in effect) the application of a rule producing 

the sequence ^ + gfottalized] ou tP u t condition would 

then block vowel elision from applying to a short vowel in the 

context C C; there would be no need to mention in the rule 

of vowel elision itself that it does not apply in that environ- 
ment. 

If we turn now to the Trukese example, it should be clear 
how the proposal under discussion would work. Trukese has 
a morpheme structure constraint that could be expressed 
as in (6): 


10 Certain refinements in my statement on how output conditions work 
are necessary. For example, a language may contain, in underlying 
representations, sequences across morpheme boundaries that are not 
permitted within morphemes. Such sequences, while they may eventually 
be eliminated by the phonological rules of the language, may undergo 
various rules before being eliminated. Obviously, we do not want to block 
such rules from applying just because the output string will contain a 
violation of the output condition implied by the relevant morpheme struc- 
ture constraint. What we are interested in blocking are cases where 
a rule would create an inadmissible structure. 
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(6) syl1 — [-long] 
v L~consJ L J 


This morpheme structure constraint will imply, automati- 
cally, an output condition blocking rules from deriving a 

r-syin 


segment of the shape 


-cons 


this output condition prohibits 


|_+longJ 

reduplication from affecting bases with an initial semivowel. 
There will be no need to mention in the statement of redupli- 
cation that semivowel-initial bases fail to undergo the rule. 

At this point I might briefly summarize my proposal. I 
have suggested that a string may fail to be affected by a given 
rule if either the input conditions of the rule (= structural 
description) are not satisfied or an output condition is violated 
by the string that results from an application of the rule. 
Input conditions are idiosyncratic to a particular rule; output 
conditions are not limited to a single rule. 11 

Furthermore, I have suggested that the morpheme struc- 
ture constraints of a language define automatically a set of 
output conditions governing the phonological rules of that 
language. This suggestion permits the Tonkawa and Trukese 
examples to be dealt with in an intuitively quite satisfying 
way, for the failure of vowel elision in Tonkawa and redupli- 
cation in Trukese to apply in the environments discussed 
follows automatically from the relevant morpheme structure 
constraints in these languages. 

The above proposals are, however, extraordinarily vague, 
leaving very important questions untouched. I discuss some 
of these questions below; definitive answers must obviously 
await extensive investigation of phenomena like that cited 
from Tonkawa and Trukese. I feel justified in engaging in a 
certain amount of speculation only because the phenomena 
under discussion have not received any explicit discussion 
from generative phonologists. (A rather strong argument 
can be constructed, I believe, supporting the view that some- 
thing akin to output conditions were implicit in much pre- 
generative American structuralism.) 


11 I have referred elsewhere to output conditions by the label “deriva- 
tional constraints,” but now believe this usage to be somewhat confusing. 
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vm 

Although I discussed the Tonkawa and Trukese examples 
in terms of constraints on the underlying shapes of mor- 
phemes controlling the outputs of phonological rules, the 
limitations involved also held at the level of phonetic repre- 
sentation. The question naturally arises as to whether this 
situation is accidental. That is, could phonetic regularities 
that are not also underlying regularities block rules? Could 
underlying regularities that are not phonetic regularities 
define output conditions ? 

There is evidence that a phonetic regularity that is not 
true of underlying forms may define an output condition. In 
Yawelmani, words do not end in consonant clusters phoneti- 
cally. 12 However, morphophonemic representations of words 
may end in a consonant cluster. For example, some verb 
stems of the shape CVCC- may be used as nouns; the subjec- 
tive case of nouns consists of simply a stem, without a 
suffix. The verb stem logw- ‘pulverize’ (cf. logwol ‘might 
pulverize’ from /logw+al/) occurs in nominal form as logiw 
‘act of pulverizing,’ derived from /logw/ by a rule of i-epen- 
thesis in the environment C C#. This latter rule ensures 
that no morphophonemic representations with a word-final 
cluster survive in phonetic representation. 

Thus, in Yawelmani words may not end in a consonant 
cluster— but this regularity is not due to an underlying con- 
straint but rather to a rule of epenthesis. It turns out that 
there is a rule in Yawelmani that must be restricted so that 
it does not yield word-final consonant clusters. This rule 
stipulates that a terminal verbal suffix of the shape CV, when 
added to a stem, deletes its vowel— but only if the stem is 
vowel-final. Thus, the imperative suffix -ka loses its vowel 
when suffixed to a vowel-final stem, as in ?z'Ze&’ ‘fan!’ but 
retains its vowel after a consonant-final stem, as in xat&a 
‘eat !’ 

Without a theory of output conditions, the rule under 
discussion would be formulated as (7): 

(7) V - 0/ V + C #] y 

(7), however, treats the failure of deletion to apply when a 

“See Kisseberth (1970) for discussion. 
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consonant cluster precedes as an idiosyncratic fact about 
this rule, unrelated to any other fact about Yawelmani, that 
is, as an arbitrary, unmotivated limitation. Clearly, the 
restriction on deletion is simply a reflection of the general 
fact that word-final consonant clusters are not tolerated 
phonetically. 

In order to make use of output conditions to characterize 
the restriction on deletion as a motivated (derivative) restric- 
tion, it must be possible for output conditions to be stated 
that do not derive from constraints on underlying forms. 
In the Yawelmani example, the output condition appears to 
derive from a phonetic constraint. Given a theory where 
phonetic regularities may also imply output conditions, we 
would replace (7) by (8): 

(8) V — 0 / + C #] y 

All the information in (8) is truly idiosyncratic to this rule. 
(8) would be blocked by an output condition from affecting 
the vowel of a terminal CV verbal suffix after a consonant- 
final stem. 

The above example from Yawelmani raises an interesting 
problem. Within the standard theory of generative phonology, 
phonetic regularities are not directly stated anywhere in a 
grammar: they derive from the underlying regularities of 
the language in conjunction with the phonological rules. If 
there is no statement of phonetic regularities in the grammar, 
how can we permit phonetic regularities to imply output 
conditions? Recall that we could permit morpheme structure 
constraints to imply output conditions, since these constraints 
appear on independent grounds in the grammar. But if 
phonetic regularities are not stated in the grammar, then 
there is no independent principle from which the output 
condition derives. Consequently, we are claiming that the 
restrictions expressed by the output condition are not really 
connected with any other facts about the language. 

There are different moves that might be made at this 
point. It might be claimed that a grammar will have to 
contain a set of statements about phonetic regularities as 
well as a set of statements about underlying regularities. 
(If this tack is taken, the problem of distinguishing between 
real regularities and accidental regularities arises at the 
phonetic level as well as at the phonological level. That this 
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problem should arise naturally does not refute the position 
that there is a set of surface structure constraints as well as 
morpheme structure constraints.) Given this set of state- 
ments, we could then claim that they define a set of output 
conditions for the language. 

Alternatively, we might attempt to circumvent the incor- 
poration of a surface structure constraint component by 
claiming that the structural description of a phonological rule 
implies an output condition, provided that the rule is one that 
is “true” of phonetic representations— that is, if the rule is 
applied to the set of phonetic representations in the language, 
the rule would not alter these representations. (This condi- 
tion could not, literally, be imposed; the class of phonetic 
representations is infinite, if we are referring to the phonetic 
representations of sentences. Since I will ultimately argue 
against the alternative being discussed, I will forego further 
discussion.) 

For example, it might be claimed that i-epenthesis in 

Yawelmani, which inserts i in the context C C#, implies 

an output condition that blocks rules from deriving strings 
of the shape to which i-epenthesis applies. This output 
condition would then correctly restrict (8) from deriving 
strings with word-final consonant clusters. The rule of 
i-epenthesis is “true” of Yawelmani phonetic representa- 
tions, for— as I pointed out earlier— no words end in a con- 
sonant cluster; thus i-epenthesis, if applied to phonetic 
representations, would not affect them. 

The position outlined above attempts to avoid granting 
independent status to surface structure regularities, trying 
to get at these regularities through the rules themselves. 
But a serious problem arises with this proposal. It claims 
that a rule defines an output condition if that rule is “true” 
of phonetic representation; but we cannot determine what the 
correct forms are without knowing whether there is an output 
condition restricting the operation of a given rule. Thus we 
need to know what the phonetic representations are before 
we can determine the correct phonetic representations. This 
paradoxical situation might be resolved by not requiring that 
phonological rules be true of phonetic representations in 
order to imply output conditions. We cannot dismiss this 
suggestion out of hand; but it should be obvious that such a 
view permits a grammar to imply a far larger number of 
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output conditions than one where only rules that are true of 
phonetic representations imply output conditions. 

Until evidence can be adduced in favor of permitting all 
rules to imply output conditions, I will assume the existence 
of a set of surface structure constraints that are independent 
of the derivation of phonetic forms, except that these con- 
straints define a set of output conditions on the phonological 
rules. 

With the introduction of surface structure constraints, we 
might claim that the Trukese and Tonkawa examples are not 
examples of morpheme structure constraints motivating re- 
strictions on the application of rules after all. Recall that the 
relevant regularities held for surface structure as well as 
for underlying representations. If we claimed that only 
surface structure, and not underlying, constraints implied 
output conditions, we would thereby restrict the number of 
possible output conditions (since there are morpheme struc- 
ture conditions that do not find reflection in surface regu- 
larities). Personally, I do not find it likely that such a 
position can be maintained, but I do not yet have a clear 
counterexample. Naturally, if there are no examples of 
morpheme structure constraints blocking the application of a 
phonological rule, where the morpheme structure constraint 
is not also true of phonetic forms, it would be preferable to 
maintain that the only possible output conditions are those 
defined by surface structure constraints. 

IX 

I have shown in the preceding sections how derivative 
information may be eliminated from various rules by per- 
mitting morpheme structure constraints or surface structure 
constraints to define output conditions that limit the applica- 
tion of phonological rules. But I have not been very explicit, 
up to this point, about precisely what is meant by saying that 
a given constraint implies or defines an output condition. 

In particular, does the existence of a given constraint 
necessarily imply an output condition restricting the opera- 
tion of phonological rules in the language? If one rule is 
restricted by an output condition, must all rules be? 

It is quite obvious that morpheme structure constraints 
do not imply output conditions that always restrict the opera- 
tion of phonological rules in the language. Otherwise, it would 
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be impossible for phonological rules to produce strings 
violating the morpheme structure constraints. It is a well- 
known fact, however, that surface forms are generally less 
constrained than underlying forms. For example, a language 
may permit nasalized vowels in surface representations 
without permitting them in underlying forms. Also, even 
when a morpheme structure constraint also obtains phoneti- 
cally, intermediate forms may violate the constraint. Thus, 
a vowel-dropping rule may derive a sequence of obstruents 
with dissimilar voicing in a language that did not permit such 
sequences in the underlying representation; the resulting 
cluster may then undergo a voicing- assimilation rule, thus 
giving a surface form that is in accordance with the mor- 
pheme structure constraint. 

Similarly, it is easy to show that there are surface struc- 
ture constraints that do not always restrict the application 
of phonological rules. It is well known that rules often “feed” 
other rules— that is, create outputs that are subject to other 
rules. For example, in Yawelmani there are no long vowels, 

phonetically, in the environment C#. This phonetic gap 

can be accounted for by a rule that shortens vowels in that 
environment. As we saw earlier, there is also a rule that 
drops the vowel of a terminal verbal suffix, if that suffix has 
a CV structure. This rule applies regardless of the length 
of the preceding vowel. Thus, when a verb stem ending in a 
long vowel, such as /pana:/ ‘bring’ (cf. pana'.hin, nonfuture), 
is followed by the imperative suffix /ka/, the final vowel is 
still dropped: /pana:+ka/ is converted to /pana:+k/. The 
vowel-shortening rule applies to this intermediate form to 
give panak. Obviously, the above derivation would not be 
possible if the surface structure constraint barring V:C# were 
to block application of the vowel-dropping rule. Numerous 
parallel examples could be cited. 

It seems quite clear that neither underlying nor surface 
constraints necessarily stop rules from applying, although 
there are cases where they may block application. It could 
be the case that, if a constraint blocks one rule from creating 
a certain output, it necessarily blocks every rule in that 
grammar from creating that output. There is evidence, how- 
ever, that, while one rule may create an inadmissible output, 
another rule may be blocked from doing so. 

In Tunica, an American Indian language once spoken in 
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Louisiana, adjacent stressed syllables never occur phonet- 
ically in the word or in the phrase. 13 Adjacent stresses do 
occur in the morphophonemic representation of words as a 
result of the juxtaposition of morphological elements possess- 
ing intrinsic stress. Such adjacent stresses do not occur 
phonetically, for a destressing rule applies to eliminate the 
rightmost stress. There is a rule in Tunica that drops 
unstressed vowels at the end of a morpheme if the next 
morpheme in the word begins with a glottal stop. Unstressed 
vowels are deleted in this environment even if preceded and 
followed by stressed vowels. Thus, the verb hara ‘sing’ 
combines with the auxiliary verb ?aki, 3 fem. sg. form of 
‘be,’ as har?aki. (It is assumed that ?aki is intrinsically 
stressed and loses its stress in har?aki, as opposed to 
never having been assigned stress in the derivation of 
har?aki\ for discussion of this point, see the paper referred 
to in note 13.) The input to the rule dropping morpheme -final 
unstressed vowels before a glottal stop (which I will refer to 
henceforth as the syncope rule) is /hara+ ?aki/; the output 
is /har+ ?aki/. The rule mentioned earlier that destresses 
the rightmost of two adjacent stressed syllables then yields 
the correct phonetic shape. Clearly, this derivation is 
possible only if the phonetic constraint against adjacent 
stressed syllables does not block application of syncope. 
There is, however, another significant fact. Syncope of 
morpheme-final unstressed vowels also applies at the end 
of a word when the following word begins with a glottal stop. 
We find phrases like tuwak ?uwak5ni ‘the owl hooted,’ where 
tuwak is under lyingly /tuwa+ku/, -ku being the 3 masc. sg. 
noun suffix. In this example, the word-final vowel is followed 
by a stressed vowel but preceded by an unstressed vowel. 
Thus, syncope yields no adjacent stresses. In addition, we 
find syncope across words in the phrase kak ?ihpo?uhki 
‘someone has seen me,’ which is underlyingly /ka+ku## 
?ihk+po+ ?uhki/ , ?ihk- being an intrinsically unstressed 1 sg. 
pronominal prefix. In this example, the word-final unstressed 
vowel is preceded by a stressed vowel but followed by an 
unstressed vowel. Again, syncope across word boundary in 
this environment does not yield adjacent stresses. There are 

13 See Kisseberth (to appear b) for discussion. Haas (1940, 1953) 
provides the data upon which this paper is based. 
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also cases where a word-final unstressed vowel followed by a 
glottal stop-initial word is both preceded and followed by a 
stressed vowel— but in these cases the vowel is not syncopied 
(although in analogous situations within words syncope does 
take place). We find, therefore, phrases like sahku ?ukkiskan 
‘although there is one,’ yuru ?amar?zht ‘not long enough,’ 
and so forth, where the final vowel is retained. In other 
words, syncope across word boundaries blocks if it would 
create adjacent stressed syllables (recall that in Tunica 
there are no adjacent stresses within the phrase ), even 
though syncope within words is not so constrained. 

If phonological theory does not contain output conditions, 
external syncope in Tunica would have to be formulated as 
in (9): 



condition: a , fi may not both be + 


whereas syncope within words would be formulated as in (10): 



Clearly, the information that is included in (9) but not in 
(10) constitutes what I have been calling derivative informa- 
tion: it represents a motivated, not an arbitrary, restriction. 
To state the restriction as an idiosyncratic part of (9) is 
to completely miss the connection between the limitation on 
external syncope and the more general fact that Tunica does 
not permit adjacent stresses within the phrase. It is exactly 
this connection which the notion of an output condition on rules 
was designed to handle. I believe, therefore, it is correct 
to say that an output condition blocks external syncope from 
deriving adjacent stresses, and that, as a consequence, 
external syncope will have the same general form as internal 
syncope. The only difference is that internal syncope is not 
subject to the output condition, whereas external syncope is. 

If the above argument is sound, we have evidence that 
output conditions are required that control the output of 
some, but not necessarily all, rules in the grammar. In 
other words, some rules are subject to the output conditions, 
but others are exempt. One might think that to accept this 
conclusion is to make the notion of output conditions vacuous, 
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since, if the Tunica example is valid, there are no general 
principles that could determine when an output condition will 
block a rule and when it will not. Careful consideration of 
previous attempts to deal with derivative information leads, 
I believe, to the conclusion that the proposed use of output 
conditions is no more vacuous than any of the other attempts 
to eliminate derivative information. 

Chomsky and Halle proposed that marking principles 
supply automatically some feature changes to phonological 
rules— but they permit these changes to be blocked, if neces- 
sary. That is, the output of phonological rules is not always 
in conformity with what the marking principles predict. 
Given presently available evidence, there seems to be no 
general way to predict when a phonological rule will yield 
the expected output. This situation does not make Chomsky 
and Halle’s proposals thereby vacuous. Their proposals do 
make a distinction between expected feature changes (i.e., 
those predicted by the marking principles) and unexpected 
ones. This distinction must receive an explicit characteriza- 
tion in the theory of grammar; Chomsky and Halle’s sug- 
gestions are quite insufficient, but they are not vacuous. 

Similarly, in the premarkedness theory of generative 
phonology, it was claimed that morpheme structure con- 
straints were to be stated after some phonological rules, 
so that the output of these rules would be subject to the same 
constraints as the underlying forms. But it was never 
claimed that the output of every rule is subject to every 
morpheme structure constraint. There was no general way 
to predict which rules yielded outputs subject to a given 
constraint and which did not. But that is no different from 
saying that there is no general way of telling which rules 
will be subject to an output condition. I believe that the pre- 
markedness theory did, in part, capture certain generaliza- 
tions about the interaction of morpheme structure constraints 
and phonological rules. I believe likewise that output con- 
ditions capture some additional generalizations. 

In conclusion, the Tunica example suggests that it is 
largely unpredictable whether the output condition implied 
by a given constraint will actually block the application of a 
given rule. Presumably, a system is required for coding 
this information in a grammar. Developing a detailed system 
of coding the applicability of an output condition to a rule 
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must await more extensive investigation of data from a wide 
variety of languages. The crucial point that I hope I have 
made in this paper is that a notion like output conditions on 
the application of phonological rules makes it possible to 
eliminate instances of derivative information that cannot be 
eliminated by devices already existing in grammatical theory. 
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0. Introduction 

As suggested by its title, this work will be based on a previous 
analysis of English stress, namely, that contained in Noam 
Chomsky and Morris Halle’s fundamental and awe-inspiring 
work, The Sound Pattern of English (hereafter SPE. Other- 
wise unidentified page references are to SPE . All references 
to examples and rules in chapter 3 of SPE will be cited in 
square brackets, to distinguish them from the parentheses I 
will use.). The paper will also be formulated within the 
framework of generative phonology that is elaborated in SPE. 
It should therefore be obvious that the present paper pre- 
supposes SPE in two respects: first, it will not be possible 
for one who is not thoroughly familiar with SPE to evaluate 
the reanalysis I will propose below; and second, my work, 
while it suggests that considerable restructuring is necessary 
in the system that is built up in SPE, is a direct descendant 

note: This work was supported in part by the National Institute of 
Mental Health (Grant 5-POl-MH 13390-03) and by the National Science 
Foundation (Grant GS-3202). There are many, many whose comments 
and criticisms have dramatically improved what I say in this paper, 
probably too many to mention them all. Let me single out for special 
thanks the following friends: Mike Brame, Noam Chomsky, Francois 
Dell, Bruce Fraser, Vicki Fromkin, Chuck Kisseberth, Terry Langen- 
doen, Greg Lee, Jim McCawley, Marc Schnitzer, Sandy Sehane, Dave 
Stampe, and Arnold Zwicky. For service above and beyond the call of 
duty, the Award of the Golden Schwa, with Oak Leaf Cluster, to Morris 
Halle, Jay Keyser, Paul Kiparsky, and Ted Lightner. 
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of SPE. It would not have been possible to write it without 
the great stimulus provided by SPE or without the many hours 
of discussion and criticism that Chomsky and Halle have 
generously given me, and for which I am deeply grateful to 
them. 

The title also suggests the main area of the revisions that 
I will propose for the phonology of English stress below the 
word level. The rules that stress constituents larger than 
words, the Nuclear Stress Rule for phrases (pp. 89-91) and 
the Compound Rule (pp. 91-94), seem to me to be basically 
correct, and I will not be concerned below with the stress 
contours that these rules characterize, except in § 8 where 
I will argue that these two rules must be somewhat extended. 
Nor will I be concerned, except briefly, in § 8, with the Stress 
Adjustment Rule (hereafter SAR), which, in the words of SPE 
(p. 94), “reserve[s] secondary stress for phrases that contain 
more than one word,” or with the rules that assign secondary 
stress in words like Monongahela and Winnipesankee and that 
account for the contrast between words like bandanna and 
banana. (Cf. SPE, pp. 110-126.) My major concern will be the 
two rules in SPE that assign primary stress: the Main Stress 
Rule (cf. pp. 29-43, 69-77, 79-89, 94-110, and 126-162; 
hereafter MSR) and the Alternating Stress Rule (cf. pp. 
77-79; hereafter ASR). Both rules will be reviewed briefly 
in § 1 below. In § 2, an argument will be given for the addition 
of a new case to the ASR, so that it will shift primary stress 
back not only in words having three or more syllables, but 
also in disyllables. In §3, evidence will be given that a new 
case should be added to the MSR. The consequences of the 
proposed new case, which are profound, are discussed in 
detail in §4. In §5, the ASR will be given a final reformula- 
tion. In §6, I will examine in detail the interrelationship of 
the Stressed Syllable Rule (cases (c) and (d) of the MSR) and 
the ASR, concluding that in fact they must be subcases of 
one rule, the Retraction Rule. These paragraphs will con- 
clude Parti. In an envisioned Part II, in §7, I will discuss 
a number of phonological processes not treated in SPE, a 
discussion that will lead to the formulation of the rules of 
Destressing, Medial Laxing, Penult Tensing, and Medial 
e-Elision, as well as to a new treatment of the SPE segment 
/y/ and to some suggestions for a revision of the underlying 
vowel system of SPE. In §8, I will argue that some cases of 
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stress retraction that are treated in SPE as instances of 
case (c) of the MSR be regarded as instances of a suitably 
extended version of the Compound Rule instead. In §9, I will 
examine several cases of “conspiracies” in English— that is, 
groups of rules that have the same function, but that have 
no formal similarities. In §10, I will summarize, listing in 
their final form, all the redundancy rules and phonological 
rules that I have proposed in earlier sections. I will investi- 
gate the extent to which these rules allow English stress to be 
predicted. Finally, in §11, I will examine the evidence for the 
existence of cyclically ordered rules below the word level in 
English in particular, and the question of the abstractness of 
the underlying phonological representations that can be justi- 
fied for English, in general. 

1. A Review of the System of Rules in SPE 

The MSR is based upon the contrast in stress between 
such words as those in (1) below. 1 

(1) (a) edit abandon (b) erase deny 

develop reconnoiter allow atone 

(c) relent avert 
molest divest 

Making use of the notion weak cluster (cf. p. 29 for a prelim- 
inary, and p. 83 for a final, definition) Chomsky and Halle 
propose to account for the stress on the verbs in (1) with 
rule (2) (cf. p. 29): 

(2) V — [1 stress] / C 0 (W)] case (e) 

This rule I will refer to as case (e) of the MSR, for reasons 
that will become apparent below. By the conventions per- 
taining to disjunctively ordered rules (cf. pp. 30-36), it will 
stress the words in (la) on the penult, since they end in weak 
clusters— a simple syllabic nucleus followed by no more 
than a single consonant. Since the words in (lb) and (lc) 


lr The tertiary stress on the first syllables of such words as erase, 
deny, and reconnoiter in (1) is assigned by rules discussed in SPE (cf. 
pp. 110-126), and need not concern us here. Unless this tertiary stress 
is of some immediate interest, I will omit it in the citations of forms 
below. 
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do not end in weak clusters, rule (2) will assign final stress 
to them. 

Chomsky and Halle noted that many nouns that end in 
syllables containing a complex nucleus, such as those in (3), 
have final stress, just like the verbs in (lb). 

(3) attire 
ravine 

°f\ ir 

lagoon 


However, for many nouns ending in weak clusters, such as 
those in (4), stress is on the antepenult or penult, depending 
on whether the penult is weak or strong, respectively. 


(4) (a) venison 

integer 
syllabus 
Connecticut 
America 


(b) horizon 
October 
Uranus 
pilot 
aroma 


(c) phlogiston 
September 
meniscus 
Narragansett 
A laska 


These forms necessitate the establishment of a new environ- 
ment in which rule (2), which is referred to in SPE as the 
Romance Stress Rule (hereafter RSR), can apply. This 
environment, which is stated in (5), and added formally to 
rule (2) in (6), is case (b) of the MSR. 


(5) 

[-tns] Co I* 

case (b) 

(6) 

V — [1 stress] / — 

- Co (W) / 



] 


N 


We find that the stress patterns of many adjectives can 
also be assigned by rule (2), in such cases as those in (7). 


(7) (a) clandestine 

handsome 
vulgar 
solid 


(b) obscene 
immune 
urbane 
remote 


(c) adept 
robust 
overt 
occult 


That is, since the adjectives in (7a) end in weak clusters, 
they will receive penultimate stress by rule (2), while the 
adjectives in (7b) and (7c), which end in strong clusters, 
will receive final stress. 

However, if we consider adjectives ending in monosyllabic 
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suffixes containing a lax vowel, such as those in (8), a stress 
pattern paralleling that in (4) is observed. 

(8) (a) personal (b) colloidal (c) placental 

libelous desirous portentous 

vigilant defiant observant 

That is, if the affixes -al, -ous, and -ant were to be dis- 
regarded in the adjectives in (8) and the RSR were to apply 
to the remainder, the correct stress patterns would result. 2 
Thus, the MSR must be amended in such a way as to take 
this generalization into account. The revised version is 
stated in (9). 

(9) V — [1 stress] / C 0 (W) / +C 0 [" t ™ S ] C 0 ] NA 

case (a) 

[-tns] Co Jn 

case (b) 
] case (e) 

Rule (9), if applied to such underlying representations 
as those roughly indicated in (10) (I have disregarded the 
fact that the MSR would have applied on an earlier cycle 
to the verbs advise and promise), 

(10) (a) inhibit + 5r + y (b) advlz + 5r + y 

(c) contradict + 5r + y 

would yield forms whose primary stress was incorrectly 
located on the penultimate syllable. Since the word inhibitory 
manifests tertiary stress on its penult, however, Chomsky 
and Halle suggest that primary stress be placed on this sylla- 
ble (by case (a), where the sequence +y is the affix that is 
disregarded) and that primary stress be reassigned to the 


a The final vowel of the noun placenta must be deleted, by rules that 
have been inadequately studied, in forming the adjective placental (cf. fn. 
38 below). The fact that the nouns colfoid and porthit do not have primary 
stress on the final syllable, as would be expected from what has been said 
so far, will be explained below in connection with a revision of the ASR 
that I will propose. , 
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second syllable of the word, with automatic stress weakening 
of the stress on the penult, by a convention that is indepen- 
dently motivated. This stress- retraction rule reassigns 
stress in accordance with the RSR: in (10a), where the 
syllable preceding the original primary stress ends in a weak 
cluster, the stress is placed on the syllable that precedes 
this cluster. In (10b) and (10c), however, since the syllables 
that originally bore primary stress are preceded by strong 
clusters, the RSR will place primary stress on these clusters, 
deriving the intermediate forms in (11). 

(11) * advisory * contradictory 

These forms subsequently undergo a rule that states (essen- 
tially) that medial syllables that immediately follow a syllable 
bearing primary stress cannot bear stress (this rule is 
discussed on pp. 119-125). Since these vowels are stress- 
less, they will be subject to the rule of Vowel Reduction, and 
the correct forms advisory and contradictory will be derived. 

Thus, we see that the MSR must again be revised, to 
account for such forms as those in (10). The RSR must be 
able to apply to retract primary stress in certain cases, when 
a previous rule has placed stress on the final syllable, that is, 
in an environment that, following SPE, I will schematically 
symbolize as in (12), which represents cases (c) and (d) of 
the MSR. 

(12) 2 cases (c) and (d) 

There are a number of complications pertaining to con- 
trasts like those in (13), which SPE extends case (c) to handle 
(cf. pp. 100-110). 

1 3 13 3 1 

(13) monograph - monosyllable - monogenesis 
permit v - permit n - hermit n 

These cases of the MSR are highly complex, and I will 
postpone further discussion of them until I take up the matter 
of the relationship between the stress retraction that is 
effected by these two cases and that effected by the ASR 
(cf. § 6 below). 

To sum up, then, the MSR of SPE takes the type of stress 
contrast exemplified in (1) and (7) to be paradigmatic. 
Rule (2), the RSR, which accounts for these cases in isolation 
(case (e)), is then extended to apply before monosyllabic af- 
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fixes whose final vowel is lax (case (a)), before the last 
syllable of nouns whose final vowel is lax (case (b)), and 
before a final-stressed syllable (cases (c) and (d)). The final, 
albeit unabbreviated, form of the MSR that is arrived at in 
SPE is given in (14): 

(14) V — [1 stress] / C„(W) / C 0 [" t ™ S ] C 0 ] NA 

case (a) 

Co ] N 

f case (b) 

2 cases (c) and (d) 

] case (e) 

Rule (14) is not adequate, however, to account for all 
observed instances of primary stress within words. Such 
words as those in (15) would fall within the scope of case (e) 
of the MSR and would, in the absence of other rules, end up 
with the stress incorrectly located on the final syllable. 

(15) (a) hurricane galvanize asinine 

dynamite gallivant manifest 

diocese magnify erudite 

Satterthwaite anticipate moribund 

artichoke execute bellicose 

(b) anecdote exacerbate saturnine 

13 13 13 

magistrate devastate infantile 

To account for the stress pattern of these words, Chomsky 
and Halle proposed a second stress-retraction rule, the ASR, 
which I have stated approximately in (16). (Note that rule (16) 
must apply to all major categories, for all are represented in 
(15).) 

(16) V - [1 stress] / C 0 (=) C 0 VC 0 VC 0 # 

From the examples in (15b), it is clear that the stress is not 
retracted in accordance with the RSR, for if this were the 
case the words in (15b) would have penultimate, instead of 
the correct antepenultimate, stress. Thus, two stress-retrac- 
tion rules are necessary— cases (c) and (d) of the MSR, which 
retract primary stress in accordance with the RSR, and the 
ASR, which retracts stress two syllables, regardless of 
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whether the immediately preceding syllable contains a strong 
or a weak cluster . 


2. An Extension of the Alternating Stress Rule 

The MSR and, following it, the ASR are the two major 
rules for the placement of primary stress within English 
words. Let us now consider a large class of words that 
cannot be accounted for by the rules given in SPE, without 
postulating highly counterintuitive underlying forms. 


1 3 

(17) Argyle 
carbine 
quinine 
mohair 
satire 


archive 

carboy 

gargoyle 

gentile 

gangrene 


1 3 

mangrove 

Moscow 

dsage 

protein 

tirade 


The only available rule in SPE that could produce the 1-3 
stress patterns on the words in (17) is rule [158] of chapter 
ITT , which I reproduce here for convenience. 



[1 stress] / + Co # 


This rule, which applies before the MSR to assign primary 
stress to the final syllable of vac+ate, will provide the en- 
vironment necessary for the Stressed Syllable Rule of the 
MSR to retract the stress to the first syllable. Chomsky and 
Halle thus account for the stress contrast between vhchte and 


create by postulating that the former, but not the latter, verb 
is analyzed into stem and suffix. This account is rendered 
plausible by the existence of such related forms as vacant, 
but the absence of corresponding forms related to create. 
However, in order to explain the stress contrast between the 
words in (17) and those in (18) , 3 

(18) 


boutique pastiche 

canteen trapeze 

.3 ,1 3 1 

pontoon cayuse 

crusade caffeine 

shampoo bamboo 


esteem 

domain 

3 1 . 

cocaine 

champagne 

lampoon 


Chomsky and Halle must postulate that the words in (17) 


3 I am grateful to Morris Halle and Jay Keyser for furnishing me with a 
large number of examples like those in (18). 
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contain morpheme boundaries, while those in (18) do not. 
It is important to note that there is no independent justifica- 
tion for such a segmentation. Inserting morpheme boundaries 
into words like those in (17) is therefore exactly equivalent to 
marking these words with a rule feature to indicate that 
they will undergo rule [158]. 4 But if a solution making use 
of ad hoc morpheme boundaries is only notationally different 
from a solution making use of rule features, we might ask 
whether it is necessary to have rule [158] in the grammar 
at all, or whether it would not be equally possible to mark 
words like those in (17) and (18) as being exceptions to some 
independently motivated rule. 

In fact, this latter possibility seems to be feasible. Joseph 
Emonds (personal communication) and Paul Kiparsky (class 
lectures at MIT in the spring of 1968) have pointed out that if 
the ASR is extended to retract stress in disyllables as well as 
in trisyllables, the stress patterns of the words in (17) and 
(18) can be accounted for. The modified ASR appears in (19). 

(19) V - [1 stress] / C 0 (=) C 0 (VC 0 ) V C 0 # 

The conventions on disjunctive ordering of rules would 
stipulate that the stress be moved back two syllables in tri- 
syllables and one syllable in disyllables. If rule [158] is 
dispensed with, all the words in (17) and (18) would first 
receive primary stress on their final syllables by case (e) 
of the MSR. The words in (17) would be marked in the lexicon 
with the feature [+ASR], and those in (18) with the feature 
[-ASR], As far as I can tell, it is impossible to predict 
whether stress retraction will take place in disyllabic nouns: 
words like (17) are as numerous as words like (18). The 
situation is slightly more complex for verbs and adjectives, 
which I will discuss in §6.3 below. 

In support of the proposed extension of the ASR to disylla- 
bles, note that the ASR has many exceptions for trisyllabic 
words (which is noted in SPE, pp. 157-158). Thus, not only 
words like those in (18) would have to be marked [-ASR], but 
also the trisyllables in (20) . 5 

4 The notion of rule feature is discussed on pp. 172-176 and pp. 373- 
380. 

5 Note also that many speakers have douplets for such words as lemon- 
ade, gasoline, magazine, etc., which can be either initially or finally 
stressed. 
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( 20 ) 


buccaneer 

bngadoon 

0sterme 

Illinois 


3 .1 

acquiesce 

barricade 

guarantee 

ascertain 


arabesque 

apropos 

debonair 

Japanese 


3 1 3 1 

While the stress of words like Illinois and Listenne cannot 
be predicted apparently by any general rules (compare such 

I 3 I 3 I 3 13 

words as Iroquois, corduroy, Ovaltine, amphetamine), there 
are many suffixes, such as -esque, -ese, -esce, which never, 
or almost never, have primary stress moved back off them 
by the ASR. The same is true of certain phonological 
sequences that end monomorphemic stems. Thus, in most 
dialects, all trisyllables that end in graphic -oon have final 
stress. Some examples are provided in (21). 

3 1 

(21) macaroon 
brlgadoon 


granfaloon 


pantaloon 

Cameroon 

Saskatoon 


This fact can be used to give even stronger support for the 
proposed extension of the ASR to disyllables. As noted by 
Emonds and by Kiparsky, whenever there are regularities 
governing words to which the trisyllabic ASR does not apply, 
disyllables will also have final stress. For example, paral- 
leling trisyllabic words in -oon, which all have final stress, 
we find that all disyllabic words in -oon also have final 
stress. Some examples are given in (22). 


(22) pontoon 
lampoon 
harpoon 
monsoon 

1 

cocoon 


raccoon 

lagoon 

saloon 

dragoon 

doubloon 


poltroon 

buffoon 

maroon 

balloon 

spittoon 


Similarly, just as trisyllabic adjectives in -ese retain final 
stress, as in the examples in (23a), so the disyllabic adjec- 
tives in -ese in (23b) are also finally stressed. 


(23) (a) Japanese 

Portuguese 

Javanese 

journalese 

Tyrolese 


(b) Chinese 
Trukese 
Siamese 
Maltese 
Burmese 
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The fact that stress retraction in disyllables fails to occur 
under precisely the same conditions under which it fails for 
trisyllables is a generalization that should find formal ex- 
pression in a descriptively adequate grammar of English. 
This is possible if the ASR is extended as I have suggested in 
(19) and if a lexical redundancy rule like the one stated 
informally in (24) is contained in the grammar. 

(24) All words ending in the morpheme /+ez/ or the pho- 
nological sequence /on/ are [-ASR], 

Interestingly, cases can also be found where the ASR must 
apply. All words that end in a lax vowel followed by a voiced 
stop must retract the stress from their final syllable. 6 Thus, 
the trisyllabic words in (25a) have undergone stress retrac- 
tion, as have the disyllabic words in (25b). 7 


(a) Beelzebub 

Ichabod 

pbllywog 

shishkabob 

Galahad 

scalawhg 


katydid 

chugalug 

1 3 

(b) nabob 

Nimrod 

humbug 

Cantab 

gonad 

shindig 

Ahab 

monad 

muskeg 


This fact also supports the revision of the ASR given in (19) 
and necessitates adding to the grammar a redundancy rule 
like that informally expressed in (26). 

(26) All words ending in / j" ^ 1 


+obs 

-cnt 

+voi 


/ are [+ASR]. 


Paul Kiparsky has observed parallel facts about the phono- 
logical sequences /of/ and /In/ (class lectures at MIT). 
Thus, the trisyllabic nouns in /of/ in (27a) must retract 
stress, as must the disyllables in (27b). 


(27) 


1 3 

(a) Romanoff 
Malenkbv 


Molotov 

Jackendoff 


(b) Lukoff 
Lakoff 
Smirnoff 
Karloff 


6 How this final weak cluster receives primary stress will be discussed 
in § 3 below. 

7 I know of only four words that do not conform to the pattern of (25): 
Madrid., kabob, nawab, and agog. 
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Similarly, the stress has been retracted from the final 
syllable of the trisyllables in graphic -ine in (28a) as well as 
in the disyllables in (28b). Actually, the redundancy noted 
by Kiparsky about -ine can be generalized: any word ending 
in /IC 0 /, except for disyllabic verbs, must retract stress. 
Thus, the trisyllables in (28c) exhibit stress retraction, as 
do the disyllables in (28d). The words in (28e) are the 
only true exceptions to this broader generalization that I have 
been able to find. 

(28) 


(a) Palestine 

philistine 

anodyne 

concubine 

Turrentme 

iodine 

saturnine 

porcupine 

turpentine 

Valentine 

columbine 

asinine 

... 1 3 
(b) quinine 

supine 

feline 


carbine 

turbine 

canine 


A Ipine 

bovine 

vulpine 


(c) samurai 

1 3 

Whitsuntide 

maritime 

erudite 

alkali 

infantile 

paradise 

expedite 

alibi 

mercantile 

merchandise 

recondite 

Gemini 

camomile 

enterprise 

satellite 

diatribe 

crocodile 

improvise 

dynamite 

sacrifice 

reconcile 

supervise 

appetite 

homicide 

domicile 

jxirasite^ 

legalize 

barmecide 

juvenile 

anthracite 

lionize 

cyanide 

pantomime 

plebiscite 


(d) rabbi 

carbide 

nubile 

satire 

bromide 

oxide 

profile 

1 3 

esquire 

archive 

turnpike 

senile 

excise n 

vampire 

rampike 

gentile 

termite 

umpire 

alsike 

textile 

Semite 

1 3 

empire 

febrile 

exile 

Hittite 

Argyle 

Carlisle 

franchise 

baptize 

(e) July 

surprise n 

divide n 

divine 

Bahai 

device 

assize 

sublime 

attire 

advice 

polite 

entire 

disguise n 

delight N 

contrite 
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The fact that there is no stress retraction in such verbs as 
rely, defy, apply, advise, recline, and excite will be discussed 
in §6.2 below, in connection with rule (95). 

Thus, for trisyllables as well as for disyllables, stress 
retraction is obligatory under the same conditions and im- 
possible under the same conditions. This fact can be captured 
if the ASR is extended to apply to both types of words, as in 
(19). This extension allows us to dispense with rule [158] 
entirely 8 and makes the stress differences between (17) and 
(18) a purely unpredictable lexical fact, except where there 
exist such lexical redundancy rules as I have just discussed. 
From now on, therefore, when I refer to the ASR, I will mean 
the extended version of (19). 

3. A New Case for the Main Stress Rule 

3.1. Let us now consider such words as the nouns in (29). 

(29) Amazon ocelot katydid Ichabod 

diadem Beelzebub bolshevik Mamaroneck 

1313 13 13 

daffodil tomahawk Marrakech albatross 

I assume that these nouns have no internal structure, so that 
their stress cannot be assigned by case (a) of the MSR. Since 


b To the extent that the generalization is valid— that it is only to the 
disyllabic verbs in ate (for which a morphemic analysis can be indepen- 
dently justified, e.g., vacate, locate, rotate, migrate, gyrate) that stress 
retraction applies— a lexical redundancy rule can be formulated to 
express this fact as a condition upon the applicability of the extended 
ASR. It is my impression, however, that except for verbs in -ate, the 
generalizations that can be found are not worth setting up a rule like 
[158] for. For instance, many, though not all, of the disyllabic adjectives 
in -ose retain final stress, despite the fact that they are bimorphemic. 
Compare verbose, jocose (cf. jocular ), bulbose, morbose (cf. morbid), 
etc., which retain final stress, with spinose, pilose (cf. filament ), etc., 
in which stress retraction has occurred. The retraction, therefore, does 
not seem to coincide with analyzability. Also, it would seem that such 

J 3 1 3 1 31 3131 

words as marine, saltme, caffeine (perhaps), extreme, technique, urbane, 
motif, etc., should all have morphemic analyses, and yet stress is not 
retracted, as it would be if [158] were in the grammar. Furthermore, 
even in the class of words in -ate, there are some exceptions: irate (cf. 
ire), ornate (cf. adorn, ornament), and sedate (cf. sedentary) . It seems 
that stress retraction is essentially random, and that whether or not a 
form is morphemically complex has few consequences for predicting its 
stress, so I will not pursue the matter further here. 
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all end in syllables containing a lax vowel, and since all 
have weak clusters in their penults, case (b) will assign 
primary stress to the antepenult, producing such unacceptable 
intermediate forms as (30a), which will result in the phonetic 
sequence shown in (30b). (The symbol “V” designates the 
lax vowel archiphoneme, and the symbol “V” any vowel. 
Unless specifically marked long with a macron, e.g., ie, u, 
etc., particular vowels should be understood to be lax.) 

(30) (a) aemVzon (b) *[®mazn] 

The final syllable of the words in (29) must somehow receive 
stress, so that the rule of Vowel Reduction will not convert 
the final vowels to [a], 

, Observe first that the stress difference between words like 
Amazon and Napoleon cannot reside in some difference in the 
feature composition of the final vowel: the underlying form 
of the former must be /semVzan/, and the underlying form 
of the latter must be /nVpolian/, because of the related 
adjective Napoleonic , where the underlying quality of the final 
vowel appears under stress. 

The stress difference must be due, therefore, to a differ- 
ence in the rules applying to the parallel underlying forms. 
Two possible analyses suggest themselves. First, one might 
postulate the existence of a lexically governed rule like (31), 
which would place secondary stress on the final syllable of 
certain idiosyncratically marked lexical items. 

(31) V - [2 stress] / VC 0 VC 0 C 0 # 

The Stress Adjustment Rule would then lower the [2 stress] to 
the phonetically observed [3 stress]. Amazon and the other 
words in (29) would be marked to undergo (31), while Napoleon 
and the words in (4) would not. 

A second possible analysis would be to postulate a new 
case of the MSR that placed final stress on certain nouns. 
The ASR, following this new case, could then be applied to 
move the stress back from the final syllable, with automatic 
lowering of the final stress. Thus, the derivation of the 1-3 

1 3 

stress contour of Amazon would exactly parallel that of the 
1-3 stress contour of hurricane and of other words like those 
in (15). Also, since the ASR must be extended so that it 
moves the stress back in disyllables as well as in trisylla- 
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bles, as I argued in §2 above, the derivation of the 1-3 stress 
contour of words like those in (32) and (25b) 

(32) peon atoll Oshkosh Igor 

chabs Aztec furlotig Omar 

13 13 13 13 

Mohawk burlap iamb mayhem 

would be derived by first assigning final stress by this new 
case of the MSR, which I have stated in (33), 

(33) V — [1 stress] / C 0 ] N case (f) 

and by then applying the disyllabic case of the ASR. Thus, 
Amazbn would parallel hurricane, and peon would parallel 

1 3 

Argyle. Of course, it would be necessary to mark Amazon 
and Napoleon differently with respect to Rule (31), as well as 
to mark whether a noun is to undergo case (b) of the MSR 
(like Napoleon) , or (33), case (f) (like Amazon ). 9 


13 

One further, rather ingenious, way to account for the stress of Amazon 
might suggest itself: provide this word and the others in (29) with 
geminate final consonants and a final e in their underlying representa- 
tions. The derivations would then proceed as follows: 


Underlying form: 


/sem^zonne/ 

*J 1 

semVzone 

aemVzon 

semVzon 

[semaz&n] 


MSR, case (b) 

Cluster Simplification 

e -Elision 

ASR 

Other Rules. 


Such derivations would require the two rules of Cluster Simplification 
and e -Elision to be placed before the ASR in the rule ordering, but this 
ordering would not cause any problems, as far as I know. 

There is only one argument that I know of against such an analysis, 
and it is rather weak. In order for the final vowel of such words as 
azoth and Kurath to have received final stress by case (b), underlying 
representations like /sezoBOe/ and /kuraeSSe/ would have to be postulated. 
But it seems that elsewhere in English, a general restriction exists that 
prohibits the sequence /99/. For example, although we can infer the 
existence of underlying /tt/, /ss/, /ll/, /dd/, and even /zz/ clusters 
from the penultimate primary stress on such trisyllabic nouns as 
spaghetti, Odessa, vanilla, Aladdin, muezzin, there are, to ,the best of my 
knowledge, no forms like *spaghethi, *odhtha, *vanitha, *alathin, 
*muethin, etc., which would constitute one justification for postulating an 
underlying /99/ sequence. (The words Hiawatha and Abernathy, which 
must receive penultimate stress by case (b), can be derived from forms 
containing a tense /*/, which will regularly be shortened in this position 
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3.2. There are two strong arguments I know of for pre- 
ferring the second analysis to the first, that is, for assuming 
that (33) is a rule of English, but that (31) is not. Note, 
first of all, that there is a large class of nouns with final 
stress, but with a lax vowel in their final syllable. Some 
examples are given in (34). 


(34) 


Berlin pecan cadet 

Madrid corral cornet 

Suez shellac baton 

Quebec abyss chiffon 

Brazil Chinook catarrh 

Tibet gazelle guitar 

Ceylon crevasse cigar 


sarong 

shebang 

Peking 

meringue 

gestalt 

foulard 

Lucerne 


Such forms must be marked so that case (b) will not apply 
nor, except for the last column in (34), case (e), for if either 
of these cases applied, the nouns in (34) would incorrectly 
receive initial stress. Thus, some rule like (33) must be 
postulated for these forms. 

The second argument for case (f) concerns such words as 
Hbttentot. Since this word has a lax vowel in its final syl- 
lable, but a strong cluster in its penult, case (b) would incor- 
rectly produce * Hottentot. While the first-proposed analysis, 
which contains rule (31), could not avoid this incorrect result, 
the second analysis could. If Hottentot were to receive final 
stress by case (f), the ASR, which retracts stress regardless 
of the phonological composition of the penult, would correctly 
assign primary stress to the first syllable, the stress on the 


[note the impossibility of *[hayowey0a], *[sebarney0iy]] after the MSR has 
applied.) 

Another indication that /66/ sequences should be excluded by a mor- 
pheme structure rule is that the phonetic sequences [a0] and [a5] are 
almost unknown in English (the only exceptions I know of are Rutherford 
[in one pronunciation], and southern). Since underlying sequences of the 
form /. . . u0V . . ./ will all be converted to [ . . . yuw0V . . .] or 
[. . . yuwSV . . .] by the rules of SPE (cf. such words as euthanasia, 
Lutheran, etc.), we could explain the absence of phonetic [a0] and [a 5] 
by excluding the sequence /00/ from underlying representations. 

If these arguments are ^correct, the tertiary stress on the final 
syllables of azoth and Kurath cannot be due to an underlying final 
sequence /00e/. Thus, another explanation for its stress must be sought. 

13 3 1 

The fact that the final vowel of Oregon must be tensed in Oregonian (cf. 
the discussion of this form in §3.3 below) provides further evidence 
against assuming an underlying /nne/ for this form. 
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final syllable being automatically weakened. The derivation 
would proceed as follows. 

(35) Underlying form: [ hotVntot ] N 

[-case (b)] 

[-case (e)] 

MSR case (f) 1 

ASR 1 2 

SAR 1 3 


.13 

Other rules [ hatntat J 

There is a fairly large class of words like Hottentot— 
trisyllabic nouns with a 1-3 stress contour— whose final 
vowels are lax and whose penults contain strong clusters. I 
have given a selection of these in (36). 


1 3 

(36) Algernon 

cummerbund 


Samarkand 

haversack 


ampersand 

Mackintosh 

Cavendish 

Vanderbilt 

balderdash 

palimpsest 

paroxysm 

Hackensack 


Brobdingnag 

Arbuthnot 

abelmosk 

gubbertush 

galempung 

batterfang 

kizilbhsh 

burkundaz 10 


10 At this point, one might object that many of the words in the right 
column of (36) are so infrequent as to impeach any argument based on 
them. I do not find this objection valid. It is a perfectly valid research 
strategy to submit nonsense forms to native speakers and to use their 
phonetic intuitions about such forms as an indication of what phonological 
processes operate in their language. Indeed, it is precisely this type of 
intuition that morpheme structure rules (or conditions) are designed to 
capture. I take it that the forms in the right column are sufficiently 
rare as to effectively constitute nonsense forms for most speakers. 
However, these forms will be given 1-3 stress contours by English 
speakers just as readily as the more familiar forms in the left column, 
a phenomenon I take to be as significant as the fact that English speakers 
can distinguish between possible nonsense forms like [blik] and impos- 
sible ones like *[bnik], Thus, it seems irrelevant that some of the words 
I cite as examples are more uncommon than others, unless it can be 
shown that the phonological processes I infer on the basis of these exam- 
ples are in conflict with those which can be inferred from more everyday 
forms. To the best of my knowledge, this conflict does not exist in the 
case here, or elsewhere in the paper. 
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On the basis of the above words and of nouns with final 
stress on lax vowels, like those in (34), I conclude that 
Rule (33), case (f), must be added to the MSR. Note that any 
noun that is not stressed by case (b) must receive final stress 
by case (f). Thus, if a noun is marked [-case (b)], as the 
nouns in (34) must be, we must also mark it [-case (e)], so 
that case (e) cannot assign penultimate stress. But instead 
of marking all [-case (b)] forms [-case (e)] in addition, I will 
restrict case (e) in (37), the revised version of the MSR, to 
verbs and adjectives. Nouns will only be stressed by case (b) 
or case (f). 



3.3. The question that now arises is the following: given 
that both case (b) and case (f) can be used to stress a noun 
whose final syllable contains a lax vowel, is there any general 
way of predicting, from the phonological shape of a noun, 
which case will apply? Above, I showed that, while Napoleon 
must be stressed by case (b), Amazon must be stressed by 
case (f). To be sure, these words must end in the underlying 
sequence /on/, so that the choice of which case to apply 
cannot depend on the final syllable alone. One might believe 
that one of the many other properties that differentiate these 
two words, or the words in (4) from those in (29), might be 
criterional. The following example, however, should con- 
vince anyone that this choice is not always predictable, for 
it is a perfect minimal pair. 

Consider the word Oregon. In my dialect, it has a 1-3 
stress contour and would therefore have to be stressed 
by case (f). There are dialects, however, in which it is 
produced with a 1-0 stress contour— [oragn] phonetically— 
and thus it must have been stressed by case (b) in these 
dialects. However, it is not possible that there is any 
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phonetic distinction in the underlying forms postulated for this 
word in the two dialects, for they both have the adjective 
Oregonian, which indicates that the underlying representation 
in each dialect must be /orVgon/. Thus, here is a case 
where stress must be assumed to be unpredictable and dis- 
tinctive . 

However, when we ask where else stress must be lexically 
marked, we find that the final consonant cluster of a noun 
plays a decisive role in determining stress. In general, any 
noun ending in more than one consonant must be stressed by 
case (f). Examples of this regularity can be seen in the words 
in (38), all of which have 1-3 stress contours. 

(38) parallax kiosk dithyramb transept 

anthrax arimasp lamb saraband 

13 13 13 13 

aphelops boomerang Heffalump eland ^ 

Cyclops mustang mugwump catapult 

chtaclfysm Kennebhnk cataract cobalt 

orgasm Podunk insect Ozark 

asterisk avalanche nympholept 11 

As far as I know, the only final clusters that do not require 
final stress in nouns are those given in (39): 12 

(39) nt, st, ts, ns, rt, rd, rn 

For nouns ending in the above clusters, stress cannot be 
predicted. Whether such a noun will be stressed by case (b) 
or by case (f) must be lexically indicated. In (40a), I have 
cited nouns that must receive final stress, and in (40b) and 

u It is immaterial that this word and several others in (38) contain 
more than one morpheme. All nouns that end in a consonant cluster 
(with the exceptions to be discussed immediately below) must receive 
final stress, no matter how many morphemes they contain. Thus, any 
analysis of nympholept is beside the point for the purposes of assigning 
stress by the MSR. 

“There are a number of apparent exceptions to this generalization, 
such as lozenge, Lenox, monarch, mollusk, etc., which do not appear to 
have been stressed by case (f). I will argue in § 3.4 below, however, 
that they have in fact been finally stressed, that stress has been retracted 
by the ASR, and that a Destressing Rule has subsequently removed the 
tertiary stress on thermal syllable. There are several real exceptions 
to the generalization— Egypt, for instance. 

The cluster /nd/ raises special problems, which I will discuss in 
§ 7.1. 
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(40c) I have cited parallel forms that are assigned antepenul- 
timate or penultimate stress by case (b). 


(40) 


1 3 

(a) sycophant 
corybant 
lophodont 
event 
affront 

(b) elephant 
cormorant 
covenant 
element 
document 

13 

(c) opponent 
lieutenant 
giant 
moment 
serpent 

pederast 

Pentecost 

palimpsest 

bombhst 

1 0 . 
Everest 

1, ,0 ,14 

catalyst 


Kibbutz 

Horowitz 

Massachusetts 

Manischevitz 

Moritz 15 

i 

romance 

inheritance 

resistance 

davenport 

Mozart 

Bogart 

retort 


comfort 

culvert 

expert 

Gilbert 

1 3 

Abelard 

Bogarde 

foulard 


orchard 

coward 

bastard 

Edward (cf. Edwardian ) 


13 It is irrelevant here that this word is susceptible of analysis into 
stem and affix, so that it could also be stressed by case (a). In §4.1 
below, I will attempt to show that when case (b) is reformulated correctly, 
it is possible to collapse it with case (a), for it is apparently not the case 
that words with lax affixes are stressed differently than words without 
affixes. 

l4 Most words in /st/ are stressed by case (f). The only two words 
that I have been able to find in which stress is on the antepenult are given 
in (40b), and I know of no trisyllabic words in /st/ that have penultimate 
stress. Possibly, therefore, the two words in (40b) should be regarded 
as exceptions, although they can be accounted for with exceedingly minor 
modifications in the otherwise necessary apparatus. 

15 There are almost no nonplural English words that end in /ts/, except 
for names in -itz. Perhaps the few remaining words should merely be 
treated as exceptions to the generalization that words ending in final con- 
sonant clusters other than /nt/ are stressed by case (f). 
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unicorn lantern 

acorn lectern 

cistern 

The marginality of contrasts for words ending in the last 
five clusters cannot be overemphasized. The paucity of 
longer words ending in these clusters makes it impossible to 
ascertain whether there is a genuine contrast here between 
cases (b) and (f). It is only when reasonably large numbers 
of contrasts of the type exhibited in (4), which constituted the 
original motivation for case (b), can be found, that one can 
be sure that a given final consonant cluster can be disre- 
garded by case (b). What evidence I was able to find suggests 
that probably the only consonant cluster meeting this condition 
is /nt/. However, although there are few words having three 
or more syllables and ending in one of the clusters /rt/, /rd/, 
and /rn/, there are a fair number of stress contrasts like 
Bogart -Gilbert , acorn— lantern-, I know of no better way of 
handling them than by postulating that the first member of 
each pair is stressed by case (f) and the second by case (b). 
I will therefore reformulate the MSR below in such a way 
that case (b) can apply to nouns ending in all six of the clus- 
ters given in (39), but this decision is obviously provisional. 

The above considerations suggest that the original formu- 
lation of the environment for case (b) given in (5) is too 
strong. The words in (38) show that, in general, any noun 
ending in more than one consonant will receive final stress. 
The exceptions to this generalization are the six clusters 
of (39). Thus, Co in (5) should be restricted so that it can 
designate, except for these six clusters, at most one conso- 
nant. Thus (5) must be replaced by (41): 



( 41 ) 
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However, (41) is not restrictive enough yet, for it turns 
out that not all final consonants can be disregarded by 
case (b)— only dentals and sonorants can. That is, if a word 
ends in a nondental obstruent— one of the sounds {p, b, f, v, 
§, 2, 5, k, g} 16 — it must be stressed finally by the MSR, which 
can be seen from the examples in (42) and (43). In (42a), 
(42b), and (42c), I give examples of nouns ending in sonorants 
or dentals that receive final stress (by case (f)), penultimate 
stress (by case (bii)), and antepenultimate stress (by case 
(bi)), respectively. 


(42) (a) Abraham 

diadem 
cardamom 
mayhem 
Siam 

1 3 

wigwam 

1 3 

caravan 

marathon 

paragon 

sampan 

ikon 

Verdun 

sa movar 

metaphor 

meteor 

1 3 

Igor 

Agar 

guitar 

alcohol 
parallel 17 
daffodil 
gazelle 


(b) amalgam 
decorum 
carborundum 
balsam 
jetsam 
harem 


Poseidon 

Waukegan 

Wisconsin 
„1 0 
Byron 

sermon 

kden 

3 10 

October 

attainder 

semester 

cipher 
1 0 

manor 

sphincter 


utensil 

enamel 

apparel 

brothel 


(c) modicum 
marjoram 
opium 
aluminum 
strategem 
idiom 

alien 

Saracen 
1 0 
cinnamon 

denizen 

pemmican 

garrison 

integer 

caliper 

Oliver 
1 0 
vinegar 

bachelor 

idolater 

capitol 

arsenal 

codicil 

funeral 


“Words ending in []"] will be discussed separately below. 

17 The question of whether this word is basically a noun or is deadjec- 
tival as a noun is of no importance here. Note that parallel has a 1-3 
stress whether it is an adjective or a noun. Below, I will show that 
case (f) must be extended to apply to all major categories, so the fact 
that parallel has the same stress no matter how it is used will be 
accounted for. 
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atoll 

decal 

1 3 

Endicott 

scuttlebutt 

baccarat 

savssat 

boycott 

duet 

1 3 

Ichabod 

katydid 

Galahad 

gonad 

Nimrod 

nomad 

sassafrass 

albatross 

blunderbuss 

chaos 

abyss 

morass 

1 3 

Alcatraz 

alveloz 

burkundaz 

,i ,. 3 

topaz 

S&ez 

Natchez 

opsimath 

sabbaoth 

naprcipath 

Kurath 

azoth 

Derleth 


mongrel 

symbol 

Narragcinsett 

Nantasket 

Pawtucket 

pilot 

carpet 

JO, 

poet 

Mohammed 

bicuspid 

druid 
_ 1 0 . 

David 

fluid 

meniscus 

Charybdis 
. . 1 o 

papyrus 

Silas 

surface 

porpoise 

Fernandez 
Ramirez 19 


goliath 

behemoth 

Edith 

bismuth 

zenith 


cannibal 

hospital 

Connecticut 

idiot 

Lilliput 

Titicut 

chariot 

cheviot 

Iliad 

myriad 

pyramid 

period 

invalid 

tabanid 18 

syllabus 

^ 3 i Q 

rhinoceros 

Pnapus 

abacus 
1 0 
genesis 

animus 


azimuth 

shibboleth 

Elizabeth 


“Contrasts with words ending in /d/ are exceedingly rare: most 
words get final stress. The eleven words I have cited here are the only 
ones I know of that appear to be stressed by case (b). 

19 I have not been able to find any words ending in /z/ with antepenulti- 
mate stress, or any except Spanish names like those cited here which 
have penultimate stress. Thus, the contrast between cases (b) and (f) 
seems to be very marginal for voiced dental obstruents. 
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The contrast in stress between the words in the first 
column and those in the second two shows that case (b) must 
be able to disregard final sonorants and dental obstruents. 
In (43), however, there are no columns that would correspond 
to (42b) and (42c): all words that end in a nondental obstruent 
must receive final stress. 20 


(43) 


handicap 

Bandersnatch 

Mamaroneck 

lollypop 

tsarevitch 

tomahawk 

wickiup 


Bolshevik 

Carnap 

eldritch 

shamrock 

1 3 

satrap 

sandwich 

kayak 

bebop 

nuthatch 

kopeck 

1 3 

Beelzebub 

1 3 


pbllywog 

shishkabob 


scalawag 

baobab 


demagog 

nabob 


muskeg 

Cantab 


1 3 ° 

shindig 

Ahab 


humbug 

fisticuff 

succotash 


shandygaff 

mackintosh 


Jackendbff 

balderdash 


Lakbff 

Oshkosh 


pontiff 

Wabash 


pilaf 

goulash 


Yugoslav 

camouflage 


cytoflav 

sabotage 


rotanev 

persiflage 


Negev 

garage 


Azov 

montage 



Arpege 

The only remaining consonant-final segment is []]. There 
are several puzzling problems connected with this segment. 


20 There are a large number of apparent exceptions to this generaliza- 
tion, e.g., Arab, cherub, syrup, hammock, havoc, etc. These words will 
be treated the same way as the apparent exceptions in fn. 12. Cf. §3.4 
below. 0 

3 There are also a number of true exceptions, such as Passaic, 
Willimantic, Potomac, etc. I will list all exceptions to my final formula- 
tion of case (b) in §3.4 below. 
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First of all, no polysyllabic word ending in [ [Is] H ever 

has stress on the final syllable— that is, final [J ] is always 
preceded by [a]. Second, there are alternations between [j] 
and [2], which also appear to involve the length of the pre- 
ceding vowel. Compare the words in (44a) with their alter- 
nants in (44b). 

(44) (a) mucilage [myuwsla2] (b) musilage [myuwsllj] 

prestige [prestly2] prestigious [prlstips] 21 

Finally, there are no final sequences of the form *[...a2], 
which strongly suggests that, in final position at least, [2] and 
[]"] are realizations of the same underlying segment. But 
which of the two is basic and under what conditions the more 
basic segment is converted to the less basic 22 are problems 
that I have not solved and can only indicate here. Thus, the 
revision of the environment for case (b) that I will propose 
below will not account for stress contrasts like those between 
pilgrimage and advantage, although on the face of it, it would 
seem that this contrast is a paradigm example of case (b) 
at work. 

To sum up, then, the contrast in stress between (38) and 
(40) indicates that, with the exception of words ending in the 
six clusters in (39), any noun ending in a consonant cluster 
must receive final stress by case (f) of the MSR. Further- 
more, all words that end in nondental obstruents must also 
be stressed by case (f), as the contrast in stress between 
(42) and (43) shows. That is, stress in nouns is only un- 

21 I am grateful to James D. McCawley for calling this example to my 
attention. Note that though the quality of the stressed syllable of 
prestigious would suggest an underlying form /prestlZ/, this form would 
produce the incorrect [prestay 2 ] if the vowel shift were allowed to apply 
to this word. As far as I know, there are no words in English containing 

the phonetic subsequences *[ . . . 5yj| j . . . ] or *[ . . . &wj| j . . . ], which 
suggests that the Vowel Shift Rule must be prevented from applying before 
palatal continuants for some totally mysterious reason. 

22 More precisely, the fact that [z] appears when mucilage has tertiary 
stress on the final vowel, whereas [ 3 ] appears when the final vowel bears 
no stress, is related to the stress differences between these two variant 
pronunciations; however, it is not clear what accounts for the stress 
alternations. For some tentative suggestions, cf. the discussion of 
adjective in §7.1. 
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predictable when the noun ends in the sounds informally 
characterized in (45). 



In the following, for ease of exposition, I will refer to 
this unnatural and cumbersome class with the symbol “Cb.” 
It designates that word-final class of sounds to which case (b) 
can apply to assign nonfinal stress in nouns. For nouns 
ending in anything but Cb, final stress is mandatory. There- 
fore, the unpredictability of stress that I called attention 
to above in the case of Oregon can be limited to those nouns 
which end in Cb, as Oregon does. For these nouns, stress 
must be marked lexically, but for all others it is predictably 
final. Thus, we must reformulate (41) as (46). 

< 46 > — [-L] < c ‘> In 

Cb must be parenthesized in (46) in order to account for the 
stress on words like America, Alaska, Arizona, which end 
in a lax vowel. Interestingly, no word ending in a lax vowel 
is ever stressed by case (f), a fact presumably to be accounted 
for by a redundancy rule. I will return to the topic of redun- 
dancy rules in §10. 

3.4. Let us now return to the problem of how stress is 
to be assigned to the large class of words like those in (47). 


wallop 

spinach 

hammock 

dollop 


buttock 

Philip 


stomach 

trollbp 


derrick 

stirrup 


hillock 

1 0 , 
syrup 


Derek 
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scallop 

bishop 

hyssop 

Arab 

cherub 

scarab 

sheriff 

tariff 

serif 

radish 

relish 

nebbish 

1 o 

Erik 

haddock 

cassock 

1 0 
crannog 

olive 

column 

monarch 

challenge 

mollusk 

orange 

1 0 
onyx 

damask 

lozenge 

Lenox 


Note that all these words, since they do not end in Cb, 
would necessarily receive final stress by case (f). If the 
ASR were to apply, and then the SAR, the words would all 
end up incorrectly with 1-3 stress contours, as can be seen 
from the derivation in (48). 

(48) Underlying form: /aerseb/ 

1 case (f) 

1 2 ASR 
1 3 SAR 
*[sermb] 

In general, such phonetic sequences as [sersb] are impos- 
sible in English, so I propose to complete the derivation of the 
correct [serab] by adding a rule of Destressing, which will 
remove all traces of the original final stress in such words as 
those in (47), so that their final vowels will reduce. This rule 
is stated in (49). 

(49) DESTRESSING 


_ -cns 


- -cns 

-tns 

— [-stress] / 

-tns 

_j3 stress_ 


_a stress_ 


where a > (3 


This rule can explain 1 the difference in stress contour 
between Middlesex and Essex. Since [ks] is not in Cb, the 
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final syllable, /seks/, of each of these words will receive 
primary stress. The ASR will then retract this primary 
stress in both words. At this point, rule (49) will ap^ly to 
remove the secondary stress on the final syllable of Essex, 
since a stressed weak cluster immediately precedes it, but 
the secondary (ultimately tertiary) stress on the final syllable 
of Middlesex will remain. 

I have stated rule (49) in such a way that it will not only 
destress final syllables but also syllables earlier in a word. 
That this destressing is necessary was pointed out by Paul 
Kiparsky, 23 who noted that the rule should be made general 
enough to account for such alternations as those in (50), 
which were cited in SPE, page 161. 


(50) presentation [priyzentgySn] — presentation [pr£zntey§n] 
emendation [lymendeygn] — emendation [emndeygp] 


Assuming that the alternate forms of present, emend, relax, 
progress, and so on, with tense or lax initial vowels, have 
been accounted for, either by rule or by entering these words 
with different allomorphs of their prefixes in the lexicon, the 
contrasts in (50) could be accounted for by rule (49). If the 
prefix contained a lax vowel at the time rule (49) applied, 
rule (49) would destress the second vowels of the forms in 
(50), and the right-hand-column forms would result. 

James L. Fidelholtz, in his compendious and important 
paper “Vowel Reduction in English,” was the first to notice 
the contrasts between such words as those in (51), which 
provided the original impetus for rule (49) . 

(51) Arab [srab] 
eyrab [eyr^b] 

Cantab [ksenta;b] 

Working within the framework of SPE, Fidelholtz assumed 
the version of case (b) stated in (5). Thus, for him, it was not 
the stress pattern of words like Arab that constituted a 
problem, but rather that the last syllables of words like 
Cantab and eyrab and those in (25b) were unreduced. Noting 
that all words with unexplained tertiary stress had strong 
initial clusters, Fidelholtz proposed a rule that performed the 


23 In lectures at MIT in the spring of 1968. 
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inverse operation of rule (49): it assigned tertiary stress 
to the final syllable of words whose first syllable was strong. 

There are two reasons why I have chosen rule (49) in 
preference to the solution proposed by Fidelholtz. The first 
has to do with the definition of Cb. As I argued above, all 
words that end in a nondental obstruent must receive final 
stress by case (f). Since Arab meets this condition, it should 
be finally stressed. To modify the definition of Cb so that 
the sequence /aeb/ could be disregarded by the MSR in apply- 
ing case (b) to such words as Arab, but not when applying it 
to such words as baobab and Cantab, would produce a highly 
complicated and unnatural MSR. A second, more important, 
reason for preferring rule (49) to Fidelholtz’s solution is 
that only the former can account for the 1-0 stress contours 
of such verbs and adjectives as those in (52): 


(52) (a) haggard 

honest 
modest 
modern 
solemn 
stubborn 


(b) challenge 
scavenge 
govern 
warrant 
balance 


Since these forms end in strong clusters, case (e) would 
incorrectly assign final stress, as Chomsky and Halle note 
on page 162 of SPE. But if the grammar contains rule (49) 
and an ASR that can shift stress back in disyllables, the 1-3 
stress contour that will be produced by the application of the 
ASR and the SAR to such forms as solemn will be converted 
to the correct 1-0 contour by rule (49). That is, the deriva- 
tion of solemn would proceed as follows: 


(53) Underlying form: 


/solemn/ 

1 MSR (eii) 

1 2 ASR 

1 3 SAR 

1 0 Destressing 

[sklam] Other rules 


I thus conclude that rule (49) is to be preferred to the 
secondary stressing rule proposed by Fidelholtz. Rule (49) 
is a very general process, but it does, as do almost all rules 
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of English, 24 have a number of exceptions. An exhaustive list 
of all those I know is given in (54). 


adult 

Cliemex 

hubbub 

product 

Kravif 

syrinx 

process 

azoth 

larynx 

annex 

Wabash 

pharynx 

Athol 

hiccough 

1 3 , 

comment 

autopsy 

affix 



3.5. To give some idea of how successful the set of rules, 
including the modified version of case (b) stated in (46), 
case (f), and Destressing, is in accounting for the facts of 
primary-stress placement, I have given in (55) an exhaustive 
list of all nouns that these three rules assign incorrect stress 
contours to. Any noun that does not end in Cbbut that has an 
unstressed final syllable not preceded by a weak cluster is 
an exception. 


Roderick 

Jacbb 

Egypt 

worship 

maverick 

Isaac 

bailiff 

turnip 

limerick 

Caleb 

plaintiff 

Diinlbp 

Potomac 

Joseph 

tiilip 

Northrop 

phoenix 

Natick 

forceps 

Enoch 

julep 

Wmthrop 

eunuch 

catsup 

Norfolk 


To be sure, this number of exceptions is not negligible, 
but the number of nouns whose stress contours are correctly 
accounted for by restricting Cb to sonorants and dentals is 
many times this list, so I will provisionally assume that the 
definition of Cb given in (45) is a linguistically significant one, 
and I will incorporate it into the reformulation of the MSR 
that I will propose in §10. 

4. Consequences of Case (f) 

4.1. The addition of case (f) to the MSR occasions a 
number of other changes in the MSR. First of all, let us re- 


24 Exceedingly important for the theory of grammar is the fact that 
some phonological rules, such as the rule that tenses vowels prevocal- 
ically and the related rule of glide insertion, have wo exceptions. I will 
explore some consequences of this constraint in a forthcoming paper, 
“English Vowel Non-sequences.” 
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examine a possible simplification that was considered but 
rejected in SPE. It concerns the possibility of collapsing 
cases (a) and (b). On page 81 of SPE, Chomsky and Halle 
say (I have used square brackets for my own parenthetical 
comments), 

The similarity of these examples [adjectives with suffixes like those 
given in (8) above— JRR] to those of (18) [verbs like (1) above— JRR] 
(24) [nouns like (4) above— JRR] and (42) [adjectives like (7) above— 
JRR] is evident, and we therefore would naturally expect that the 
Main Stress Rule (25) [like my rule (6)— JRR] would account for 
[these examples] with at most minor modifications. Notice, in fact, 
that rule (25) would account for these examples directly if we were 
to extend condition (b) of (25) [= case (b)] to adjectives as well as 
nouns. We cannot simply do this, however, for consider the effect 
on the examples of (42), in particular those of column III. [These 
are the words absurd, corrupt, immense, abstract, robust, overt, 
august, succinct, occult, direct .] If these are assigned stress by the 
noun rule (25b), stress will fall on the first syllable. 29 [Footnote 29 
deals with adjectives like honest, modem, and haggard, and pro- 
poses to label them as exceptions to the MSR, since they end up with 
initial stress, despite the fact that they end in a strong cluster. 
But, as I argued above, if my rule (49) is in the grammar, such 
adjectives become regular. — JRR] Similarly, the examples of 
column IV of (42) [consisting of the words manifest, resolute, 
derelict, difficidt, moribund, comatose, saturnine, retrograde , lach- 
rymose, erudite ] with final double consonant require the verb rule 
(25e) [= case (e)], rather than the noun rule (25b), to account for the 
tertiary stress on the final syllable. 

We conclude, then, that the adjectives of (43) [adjectives with 
suffixes, like those in (8) above] are subject to the noun rule, while 
those of (42) are not. The basis for the distinction of these two 
classes is evident: the examples of (42) are primary adjectives, 
unanalyzable into stem plus adjectival suffix, while those of (43) are 
secondary adjectives, formed by adding a suffix to a stem. Thus 
primary adjectives are assigned stress by the verb rule (25e), while 
secondary adjectives are assigned stress by the noun rule (25b). 

Thus, Chomsky and Halle reject the possibility of allowing 
the environment of case (b) to be stated so that it will apply to 
adjectives as well as to nouns, as in (56), 

< 56 > — [-L] C “ In* 

because this formulation would allow the derivation of such 
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incorrect forms as * succinct, *occult, * derelict , * moribund . 
But, as I argued in §3.3 above, the C 0 in (56) must be replaced 
by Cb, as defined in (45); otherwise such incorrectly stressed 
nouns as *precinct, *cobalt, *cataract, * cummerbund would 
also result. That is, case (b) of SPE could not be extended 
to apply to adjectives because the formulation of this case 
as given in SPE is too inclusive, even for nouns. If C 0 in 
(56) is replaced by Cb, the true parallel between the stress 
contours of the adjectives in (57a) and the nouns in (57b) 
becomes apparent. 


absurd 

(b) petard 

corrupt 

transept 

immense 

romance 

abstract 

insect 

robust 

gymnast 

overt 

dessert 

august 

repast 

succinct 

precinct 

occult 

result 

direct 

prefect 

manifest 

1 ^ 3 

anapest 

derelict 

analect 

difficult 

Vanderbilt 

1 3 

moribund 

cummerbund 


There is one systematic difference between the adjectives 
of (57a) and the nouns of (57b): disyllabic adjectives typically 
do not retract stress by the ASR (cf. §6.6 below for some 
discussion of this fact), whereas the applicability of the ASR 
to a disyllabic noun is not generally predictable. Otherwise, 
however, the generalization for nouns and adjectives is clear: 
if a noun or an adjective does not end in Cb, final stress 
is mandatory. 

Thus, it would appear that the argument given in the pas- 
sage quoted above is invalid and that case (b), amended so 
as to specify Cb in its environment, can be used to account 
for the stress of adjectives ending in a suffix, such as those 
in (8). 

Moreover, extending case (b) to all adjectives has an added 
advantage, for under case (a) there are many adjectives whose 
stress can only be accounted for by postulating the existence 
of otherwise unmotivated morpheme boundaries. An example 
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is adequate, which must be analyzed /aedVk w +Vt/, if case (a) 
is to apply. And case (a) would have to be the case of the 
MSR that is operating here, for, if case (e) were to apply, 
the incorrect * adequate would be produced. Thus, the stress 
contrast between hdequate and decrepit is only accountable 
for, under the analysis proposed in SPE, by the device of 
assuming a morphological analysis for the former, but not 
for the latter, word. This proposal again amounts to marking 
stress with the symbol a device I consider no more 

justifiable for the pair adequate -decrepit than for the stress 
difference between the nouns in (17) and those in (18). More- 
over, I believe that in both cases it is possible to give a 
more satisfactory analysis of the stress difference than the 
one proposed in SPE. 25 I will, however, defer this reanalysis 
until I have taken up the matter of how verbs are to be 
stressed, which will be the topic of §4.3 below. 

Notice also that the device of assuming an otherwise un- 
motivated morpheme boundary, as in adequate, must be 
resorted to in a large number of cases. Some examples are 
given in (58). 

(58) (a) accurate, profligate, intricate, adequate, obsti- 

nate 

(b) impudent, indigent, succulent, patient, salient, 
feculent, esculent, diligent, exigent, cogent, an- 
cient, opulent, sapient, lamb ent, imminent, 
immanent, decent, recent, strident, lenient, pru- 
rient, esurient, silent, truculent, latent, patent, 
renitent, frequent 

(c) stagnant, pregnant, mendicant, extravagant, 
arrogant, insouciant , brilliant, flamboyant, poi- 

25 Aside from the fact that the analysis in SPE must rely on ad hoc 
morpheme boundaries to assign stress correctly to such words as 
adequate, there are two fairly clear cases where what seem to be well- 
motivated morpheme boundaries must be disregarded, in order to prevent 
case (a) from incorrectly assigning antepenultimate stress: the words 
illicit (cf. license) and explicit (cf. explicate). It cannot be maintained 
that stress can never be placed on the prefixes in- and ex- as t a result 
of some special following boundary, because of such words as impotent 
and exquisite, where stress does appear on these prefixes. In §4.3, I will 
suggest reasons for positing /in+llk+ite/ as the underlying form for 
illicit, where the final /e/ will cause the tense underlying /!/ in the stem 
to lax before dropping. 
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gnant, exuberant, flagrant, fragrant, reluctant, 
truant 

(d) obstreperous , papaverous, nidorous, ubiquitous, 
furfurous, sedulous, orgulous, invidious, insid- 
ious, punctilious, egregious , fastidious, perni- 
cious, precarious , nefarious , copious, impetuous , 
deciduous, arduous, indigenous, serious, hid- 
eous, vicarious, deleterious, spurious, sur- 
reptitious, previous, lascivious, meticulous, 
boisterous , exiguous 

(e) gordian, quotidian, ogygian, permian, alburnian, 
riparian, milesian, lacertian, cerulean 

It seems to me to be totally gratuitous to assume that 
English speakers must analyze the words in (58) into stem + 
affix in order to determine their stress. Rather, the correct 
generalization about stress on adjectives appears to be that 
stated in (59). 

r y I 

(59) All adjectives ending in , < s > are stressed 

L - lnsJ ( <n)t ) 

by case (b). All others receive final stress. 


4.2. Thus, (59) suggests that case (b) should be formulated 
to apply to both nouns and adjectives, although in slightly 
different ways. For nouns whose final vowel is lax, those 
which end in a sonorant or any dental (and the clusters speci- 
fied in (45)) can be non-finally stressed. For adjectives 
whose final vowel is lax, only a subset of the dentals, namely, 
/s/ and /t/ and the single cluster /nt/, can be disregarded 
in assigning nonfinal stress by case (b). Furthermore, while 


stress is not predictable for nouns ending in 



(Cb), if 


an adjective ends in a permitted group, stress is never final: 
the adjective must be stressed by case (b). 26 


26 I know of only seven real exceptions to (59) (but cf. (62) below): the 

1 1 1331 113 

adjectives bizarre , remiss , parallel , intent , content , nonchalant , and 
wayward. The stress on the first three words will presumably have to be 
lexically marked. The analysis of parallel into [paerae[lel] s ] A , which is 
proposed on p. 101, is not independently justifiable, as far as I know. 
Thus, the stress contour on this word must be regarded as irregular. 
There are three large classes of adjectives that constitute apparent 
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To see that the only consonant cluster that can be dis- 
regarded in adjectives by case (b) is /nt/, as in the forms in 
(58b) and (58c), compare the nouns in (40b) and (40c), which 
have nonfinal stress, with the adjectives in (60), which all 
must have been stressed by case (f) . 

(60) manifest, robust, august, aghast 
inert ^ alert ^malapert 21 
taciturn , 27 forlorn 

absurd 

As was pointed out in §3.4 above, the words in (61) consti- 
tute only apparent counterexamples to (59), for rule (49), 
Destressing, would remove all stress on the final syllable, 
if case (f) and the ASR had applied. 

(61) modest, honest 

modern, azurn, stubborn, auburn 

haggard 

lavish 

The five words in (62) are also not accounted for by (59) 
and rule (49), 

(62) (a) forward, awkward, stalwart 
(b) earnest, perfect 

but it may be possible to amend rule (49), so that vowels 
will be destressed if an optional glide follows the Co specified 
in the rule, and to order rule (49) after the rule that converts 
the sequence /erC/ to the sequence [ar C] . If the first possi- 
bility can be realized, the words in (62a) will cease to be 
exceptional, and if the suggested rule ordering can be main- 
tained, the words in (62b) will no longer be exceptional. How- 
ever, I have not studied the wider implications of these 
revisions enough to know whether they will cause complica- 


counterexamples to (59)— adjectives in -ic, -id, and -ive . I would concur 
with Chomsky and Halle in deriving the suffix -ic from an underlying 
/ik+asl/ (cf. p. 88). Below, in §4.3, I will attempt to justify deriving -id 
from a disyllabic underlying representation. In §7.1 I will take up the 
difficult matter of how adjectives in -ive are to be stressed, in connection 
with the discussion of case (c). 

27 I assume that the final syllables of the words malapert and taciturn 
must have some stress, because the consonants preceding them are 
aspirated, which only happens pretonically. 
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tions elsewhere. In any case, the number of exceptions 
to (59) is very small. 

If I have been correct in arguing that (59) is the correct 
generalization for stress in adjectives, then cases (a) and (b) 
of the MSR need not be distinguished, except insofar as the 
classes of final consonants that can be disregarded in 
assigning nonfinal stress to the two categories are not the 
same. The fact that Cb for adjectives— that is, the class of 
sounds specified in (59)— is a subset of Cb for nouns (I will 
designate these classes as Cb(A) and Cb(N), respectively) 
is specifiable with the help of the angled bracket notation. 
I will defer a formal statement of this regularity until §4.4 
below. The fact that SPE specifies that affixes beginning 
with a consonant can be disregarded in applying case (a) 
(to produce establishment, etc.) will be discussed in §8. 
This apparent difference between cases (a) and (b) can thus 
be sidestepped, and the two cases collapsed. 

But what of the stress on nouns ending in affixes, such as 
those in (63)? 

(63) (a) inheritance (b) contrivance (c) independence 


burial 

opprobrium 

gradient 

lubricant 

rebellion 

servility 


betrayal transferral 28 

decorum addendum 

opponent correspondent 

assailant defendant 


All the words in (63) end in Cb(N), and all must be assigned 
stress by case (b). Apparently, stress is never final, although 


28 The noun-forming affix -al raises some problems of considerable 
theoretical interest. Apparently it can only occur after the phonetic 

sequence | r+ v ° c 1 / r-voej\ [+cns]J | (that is, there are words like 

betrothal, refusal, betrayal, disavowal, acquittal, dismissal, rebuttal, 
10 1 1 110 
referral, etc., but none like *acceptal, *resistal, *convinceal, *fidgetal, 

*promissal, *abandonal, *developal, etc. The only exceptions to this 
generalization that I have in my dialect are the words rental, reversal, 
dispersal, and rehearsal). This situation suggests either that the affix 
must be added to a word after stress has been assigned (in fact, if 
dismiss and rebut can be argued to end in geminate obstruents, it cannot 
be added before the rule of Cluster Simplification), or that there must be 
phonetic output conditions on the well-formedness of words. I will return 
to this interesting topic in §9. 
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it is not in general predictable whether a noun that ends 
in Cb(N) will be stressed finally or nonfinally (witness the 
contrasts in (40)), if the noun ends in an affix containing 
a lax vowel. 29 Since this generalization can be captured in a 
redundancy rule, I propose to dispense with case (a) al- 
together. Thus, in Part II, where the MSR will be given its 
final formulation, I will make no mention of affixes. The 
redundancy rule will also be stated in Part II. 

4.3. Let us now reconsider the problem of how verbs are 
to be assigned primary stress. Chomsky and Halle have 
proposed that the MSR should assign either penultimate or 
final stress to all verbs, and have formulated in case (e) 
(cf. (2) above) a rule that will have this effect. They thus 
claim that, although nouns may have stress assigned on any 
one of the last three syllables, verbs may not be stressed 
on the antepenultimate syllable . 

There are two fairly clear counterexamples to this claim— 
the verbs jettison and monitor. Even if it can be maintained 
that the last verb is denominal, a possibility for which there 
seems to be no independent evidence, no such possibility 
exists for jettison. These examples suggest that case (b) 
should be extended to stress all major categories. That is, 
just as the nouns in (64b) and (64c), by virtue of the strong 
syllables in their penults, receive penultimate, instead of 
antepenultimate, stress, so the verbs in (65b) and (65c) 
receive penultimate stress. 


(64) (a) venison 

1 . 0 
integer 

arsenal 

modicum 

(65) (a) jettison 

monitor 


(b) horizon 
October 
adrenal 
decorum 

(b) emblazon 
1 0 

maneuver 

reconnoiter 

inveigle 

bamboozle 


(c) phlogiston 
Septhmber 
uthnsil 
memorandum 

(c) abandon 
determine 

remember 


29 There are very few exceptions to this claim. The word protestant, 
which probably is one, will be discussed in §7.1. Furthermore, there 
are pertain affixes, such as -on, which sometimes bear stress (cf. 
phenomenon, electron [the derivation of the stress contour on this word 
will be discussed in §7.1]). 
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The above examples suggest that case (b) is applicable 
to verbs (immediately below I will argue that there are many 
more verbs with the antepenultimate stress than one would 
expect if this case of the MSR applied to verbs), and, since 
adjectives can be stressed by case (b) ( indigent , familiar, 
etc.) or by case (f) (bizarre, agog), one might also expect 
to find verbs that receive their stress by case (f). In fact, 
many such verbs exist. A sample is given in (66). 


(a) equip 

abet 

amass ambush 

attack 

kidnap 

abut 

caress 

ransack 

hobnob 

rebut 

harass 

highjack 

demob 

regret 

possess 

bushwhack 


forget 

emboss 

nonplus 

renege 


acquit 

pettyfog 


omit 

combat 

revet 

beset 

bbycott 

maraud 

redress 

surpass 

dehisce 

lollygag 

(b) succumb 

begin rebel 

excel 
appal 
caterwaul 

i 

aver 

demur 

inter 

deter 


Unless these verbs were to be derived from underlying 
forms containing a geminate final cluster, an analysis for 
which no independent evidence exists (except possibly for 
rebut— cf. fn. 28), case (e) would incorrectly assign penulti- 
mate stress to them. However, if case (f) is extended to apply 
to verbs, as well as to nouns and adjectives, primary stress 
can be correctly placed on the final syllable. The ASR will 
then regularly retract the stress on the three verbs caterwaul, 
lollygag, and pettyfog, and will apply exceptionally to a small 
set of disyllabic verbs like ambush and bushwhack to retract 
their stress as well. These verbs will have to be lexically 
marked, for, as is the case with disyllabic adjectives, stress 
is normally not retracted in disyllabic verbs (cf. (95) below). 30 


30 I propose that the two pronunciations of the verb harass, i.e., 
[harses] and [hasros], be accounted for, not by assuming an underlying 
final geminate for the first, although not for the second pronunciation 
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We have seen, then, that the verbs in (66) can be stressed 
by case (f) and those in (65) by case (b). Why must there be 
a case (e) at all? Verbs that end in strong clusters, like 
cajole and lament, can be stressed by case (f), instead of 
by case (e), and it could be argued that disyllabic verbs with 
1-0 stress contours, like those in (67), 


(67) gossip 

credit 

promise 

vanish 

wallop 

edit 

menace 

finish 

gallop 

fidget 

preface 

relish 


covet 

plummet 

1 0 . 
visit 

,i °i 

pivot 

1 0. 
merit 

vomit 

profit 

limit 

solace 

premise 

manage 


frolic 

rollick 


should be derived not by case (e), but by the sequence 
case (f)-ASR-Destressing. 

There is, however, a class of words that seems to require 
the retention of case (e): verbs with more than two syllables 
whose penult, though containing a weak cluster, bears main 
stress. Examples of this type of verb appear in (68). 


( 68 ) 

(a) develop 
envelop 


inhabit 

embarrass 

admonish 

cohabit 


dimmish 

inhibit 


embellish 

exhibit 


establish 

prohibit 


abolish 

demolish 

inherit 


solicit 


replenish 

disparage 

elicit 

deposit 



(this is the analysis proposed by Chomsky and Halle on p. 46), but rather 
by assuming that the ASR may optionally retract the stress on this verb. 
Case (f) will assign final stress, and, if the ASR does not apply, the first 
pronunciation results. If, however, the ASR does apply, the intermediate 
form [hserses] will result. But rule (49), Destressing, will now apply, and 
the secondary stress on the second vowel will be removed, eventually 
causing it to reduce to [a]. 
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(b) imagine 

examine 

endeavor 

consider 

If the verbs in (68) were to be stressed by case (b;, 
as formulated in SPE, such incorrect forms as *dhvel8p, 
* exhibit, and * abolish would result. Alternatively, if case (f) 
were to apply, the ASR would retract the stress to the ante- 
penult, not to the penult, and such incorrect forms as 
*dhvelop, * exhibit , and * abolish would result. To be sure, 
if stress could somehow be blocked from retracting to the 
antepenult and could be retracted instead to the penult, De- 
stressing would cause the final vowels to reduce, but there 
appears to be no general way to make the ASR perform in 
this way. 31 Thus, the words in (68) seem to justify case (e) 
of the MSR. 

However, there are other facts that invalidate this con- 
clusion. Since I have proposed to allow verbs to be stressed 
either by case (b) or by case (f), and since I have shown that 
the choice of case to be used in stressing nouns and adjectives 
is phono logically determined— that is, only a noun or an 
adjective ending in Cb(N) or Cb(A) can be stressed by 
case (b) — it is natural to enquire whether there is not also 
phonological conditioning in the choice of which of these cases 
to apply in stressing verbs. The verbs in (65), which show 
most clearly that case (b) can apply to verbs, all end in 
sonorants. By and large, every verb that ends in a lax vowel 
followed by a single sonorant must receive nonfinal stress 
by the MSR. There are ten counterexamples cited in (66b), 
which constitute an exhaustive list, to the best of my knowl- 
edge. In contrast, there are hundreds of verbs like gambol, 
chatter, blossom, and cotton (to) that conform to this gen- 
eralization and show it to be an important one. Thus, Cb(V) 
seems to include the class of sonorants, as do Cb(N) and Cb(A). 

However, there are apparently no final clusters inCb(V). 
For convenience, I have relisted in (69) the clusters in Cb(N). 

(69) st, rt, nt, rd, rn, ns, ts 

31 Words like Achilles and neosynephrine , in which such a retraction 
must take place, appear to be real exceptions to the ASR. They will be 
discussed in connection with this rule, in § 5.3 below. 
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As the examples in (70) show, any verb ending in one of 
these clusters must receive final stress by the MSR. 32 


(70) 

molest 

desert 

lament 

reward 

adorn 

i 

incense 

accost 

cavort 

repent 

afford 

adjourn 

condense 

flabbergast 

resort 

recant 

accord 

return 

dispense 

arrest 

exert 

relent 

award 


recompense 


retort 

disport 

escort 

assert 

depart 

affront 

torment 

fragment 

segment 

gallivant 

regard 

retard 

record 

bombard 


enhance 

finance 

advance 

i 

commence 

i 

evince 

convince 

i 

ensconce 

Thus, not even the single 

cluster that can be 

disregarded 


when assigning nonfinal stress to adjectives, the cluster /nt/, 
can be disregarded when stressing verbs. I also think it 
can be argued that not even the two obstruents /s/ and /t/, 
which are the only two in Cb(A), can be disregarded if they 
occur at the end of a verb. That is, I believe the correct 
generalization about stress in verbs to be that stated in (71). 

(71) Polysyllabic verbs ending in a lax vowel followed 
by at most a single sonorant are nonfinally stressed; 
all others receive final stress. 


What are the exceptions to this claim, aside from the ten 
verbs of (66b)? On the one hand, the verbs in (68a), and on 
the other, those in (72), which cannot be accounted for by 
the sequence of rules case (f)-ASR-Destressing, because 
their first syllables contain strong clusters, and Destressing 
would not be able to apply. 


(72) 


worship 33 quiet 


forfeit 


practice 
trespass 
purchase 33 
surface 33 
service 33 
canvass 


furnish 33 
burnish 33 


garnish 

languish 


varnish vanquish 


brandish 

blandish 


32 I know of only one real exception to this claim— the verb countenance . 
The verbs of (52b) will be handled by Destressing, as has been indicated 
above. 

33 As I pointed out in §3.3 above, in connection with adjectives like 
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There is, however, a further fact about verbs that suggests 
a way of preserving generalization (71) in the face of these 
apparent counterexamples: all verbs that end in an obstruent 
and that have penultimate stress have lax vowels in their 
penults. That is, there are no verbs like *develop [daviylap], 
* solicit [salaysat], * embarrass [embeyrls], *gossip [gowsap], 
*ffdget [fayylt], and * menace [miynas]. 34 Since there are 
nouns that do not conform to this regularity, such as those 
in (73), 


(73) phot, Tbpliet, tbilet, sbcret, bgret, affidavit, climate, 

Puget, pirate , 

„Lo i o i o I o - o I o 

Midas, Suas, VSnus, minus, onus, Uranus, penis, 


anus, bdnus, genus, fdetus, fdcus, crbcus, fracas 

zSmth, Edith, behSmoth 

David 


i 0 


1 0 


it would appear that some rules must be formulated to explain 
this phonological difference between nouns and verbs. 

What I propose is that the verbs in (68a) and (72) be given 
underlying representations ending in a lax /e/. That is, I 
assume that develop and menace are to be derived from 
/dVvelVpe/ and /menVse/, respectively. Stress will be 
assigned to the antepenult by case (b), and the independently 
motivated rule of e-Elision (cf. SPE, pp. 45-46) will delete 
the final vowel. 35 The final /e/ can be used to explain the 


earnest and perfect, these words might not constitute genuine counter- 
examples to Destressing. 

34 There are only two exceptions to this claim, as far as I know— the 
10 10 

verbs notice and pilot. If it is correct to analyze the former verb as 
containing the morpheme note, then the long vowel in notice is because 
this morpheme never laxes or reduces (cf. denotation) . Such verbs as 
quiet and intMit , which have long penults, can be analyzed as having short 
vowels in their underlying representations, with these vowels later being 
tensed in the environment of a following vowel. 

35 There is an interesting gap in the distribution of final lax vowels in 
verbs. There are verbs in /i/ (cf. bury, hurry, harry, marry, etc.), 
verbs in /e/ (cf. allege -allegation, produce -production, etc.), and verbs 
in /o/ (cf. follow, shadow [note that here, the /d/ is realized as the 
flap [D], which shows that no stress has been assigned to the final vowel], 
borrow, wallow, etc.). There are no verbs in /u/, but I suspect that there 
are no nouns in /u/ either, and that examples like hindu should come 
from /hindo/, by case (f) and the ASR, thus assigning a 1-3 stress 
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absence of long vowels in (68a), for the Trisyllabic Laxing 
Rule (cf. pp. 180-181) would shorten any underlying long 
vowel in this position. In fact, there are a few rather mar- 
ginal cases that suggest that it is this final /e/ which I am 
proposing that accounts for some lax vowels in verbs that 
show up in apparently related forms as tense vowels. For 
example, consider credit. Presumably, the underlying mor- 
pheme is /kred/ (cf. credence, credo), so somehow this vowel 
must be shortened in the verb. If an underlying representa- 
tion like /kred+ite/ is assumed, the position of stress and 
the shortening of the vowel are accounted for. Similarly, if 
establish is to be related to stable, or finish to final and 
finite, or diminish to minus and minor, or posit to pose and 
composite to compose, all of which seem reasonable, a final 
/e/ can be used to account for the vowel alternations. The 
fact that this final vowel does not cause the final /t/ to 
become [s] in words like credit, inherit, and licit can be 
accounted for by marking each stem (or possibly just the 
morpheme (?) /ite/) [-spirantization], or by postulating that 
the deleted vowel is low, along the lines suggested in footnote 
35. I have not come to any decision on this matter. 

The above remarks apply in a limited way to adjectives: 
any penultimately stressed adjective that ends in /Vd/ or /Vt/ 
has a lax vowel in its penult. 36 Thus, adjectives like * decrepit 


contour, which to my ear is correct, instead of the 1-0 contour assigned 
by SPE. I will take up this matter again in §7.6. What is more important 
is that there are no verbs ending in phonetic [a], except some clearly 
denominal verbs like to samba, to rhumba, to conga, and to subpoena. 
I know of no verb ending in [a] that has no related noun. This gap could 
be explained by assuming that the rule of e-Elision deletes any final 
nonhigh nonround vowel for verbs (and adjectives, as will be seen shortly, 
for the facts noted in this footnote hold also for adjectives), while being 
restricted to deleting only /e/ for nouns. That is, the rule would be 
stated as the following: 


+VOC 

-tns 

- 0 / 

1 


-back 

( -low > 


_-high_ 


L J 

_ 


<N> 


36 Note that adjectives ending in /s/, the only other obstruent that 
can be disregarded in applying case (b) to adjectives, do not manifest 
this property. That is, although there are no verbs (except notice ) that 
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[dakriypat], Hacit [teysatj, and Hlcit [liysat] do not exist. 37 
All adjectives in -id are preceded by a lax vowel, which 
Chomsky and Halle note on page 181, footnote 16, of SPE; 
I would propose to account for this fact by representing -id 
as /ide/ in underlying representations. Thus, in my analysis, 
the stress difference between adequate and decrepit is not 
accounted for by assuming a morphological analysis for the 
former, but not for the latter. Rather, I assume the latter to 
be derived from the underlying form /dVkrepVte/. My solu- 
tion seems to be slightly preferable, since it correctly ex- 
cludes such forms as *decrkpit, but not much is at stake 
here. Similarly, I propose to account for the contrast in 
stress between verbs like fidget and abet by postulating a 
final /e/ for the former verb but not for the latter, and by 
restricting Cb(V) to sonorants only. Thus, any verb ending in 
an obstruent (like those in (66a)) will be stressed by case (f), 
while all others will be stressed by case (b). 

I concede that to analyze only certain verbs as ending in 
/e/, which will ensure that case (b) will apply, but others 
as ending in obstruents, which can only be stressed by 
case (f), is little better than the solution proposed in SPE — 
that fidget and abet be entered as /fiJVt/ and /V"bett/, respec- 
tively— but my solution at least has the slight additional virtue 
of accounting for the absence of penultimate long stressed 
vowels in verbs ending in obstruents, so I will very tentatively 
adopt it below. 


VC 0 as], there are a number of adjectives that do. A sample 

heinous 
,i o 
porous 

famous 
1 o 

venous 
i o 

vinous 

fibrous 

nitrous 
i o 

mucous 

i 

bogus 

37 If the two words licit and license are to be related, as was suggested 
in fn. 25, deriving the former from /lis+ite/ will allow the shortening 
of the stem vowel to be accounted for by the Tri-syllabic Laxing Rule, 
as was the case for verbs like credit, finish, etc. 


end in [ . . 
follows : 


sonorous 

desirous 
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4.4. To recapitulate, I am proposing that cases (a) and (b) 
of the MSR be merged and that case (e) be dispensed with 
altogether in favor of an analysis involving the deletion of 
a final /e/ (or possibly /*/). All major categories can then 
be stressed either by case (b) or by case (f), subject to 
slightly differing conditions as to the phonetic properties 
of what consonant(s) can be disregarded in applying case (b). 
For verbs, only sonorants can be disregarded; for adjectives, 
sonorants and s,(n)t\ and for nouns, sonorants, dentals, and 
the clusters specified in (45). Thus, we see that Cb(V) is a 
subset of C b (A), which in turn is a subset of Cb(N). This 
subset relationship can be captured notationally by the device 
of angle brackets, as I have done in (74), which formally 
expresses the arguments presented in §3 and §§4.1-4. 3 above. 



5. Further Extensions of the Alternating Stress Rule 

5.1. In this section, I will take up the problem of com- 
pleting the modifications of the ASR that were begun in §2 
above, where I argued that the ASR must be allowed to apply 
to disyllables. Consider, for example, the word piccalilli. 

How can the 1-3 stress contour of this word be obtained? 
If it is entered in the lexicon in its conventional orthographic 
form, the incorrect * piccalilli will be produced by case (b) 
and by the rule that assigns secondary stress to words like 
Monongahela, rule [120] in chapter 3 of SPE. If entered as 
/pVkaelVli/, the incorrect form * [paktelaliy] will result. If 
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entered as /pikaelily/, the incorrect *[pik8laliy] will result. 
The only solution possible within the framework of SPE, 
as far as I can see, is the representation /pikVlill+y/. 
Case (a) will disregard the /+y/ “affix,” assigning [1 stress] 
to /lill/, and case (d) will then retract the stress. Once 
again, as was the case with the contrast between (17) and (18), 
where Chomsky and Halle posit a morphemic analysis for 
words like carbine, but not for boutique, so that rule [158] 
would apply to cause stress retraction only for the former 
words; or as was the case with the contrast between adequate 
and decrepit, the set of rules given in SPE can account for the 
stress contrast between piccalilli and vermicelli only by 
assuming a morphemic analysis for the former word, but not 
for the latter. Other words that would be assumed to be 
morphologically complex are those in (75a), while those in 
(75b) and (75c) would have to be analyzed as single mor- 
phemes. 

(75) (a) cassowary, Tipperary , McGillicuddy , testimony, 

Albuquerque, allegory, 36 category ^ :ia capillary, 36 
Piccadilly , 40 Moosilauke , apothecary, territory, 

13 13^3 13 

pickaninny, melancholy, Allegheny, miscellany, 
mercenary, parsimony, ceremony, alimony, 
Mungojerry, janizary, acrimony 


38 It might seem plausible to argue that allegory must be represented 
as /selVgor+y/, on the basis of the word allegorical, which, it could be 
claimed, must contain the morpheme / aelVgor/, followed by the affix 
sequence /ik+sel/. I do not think, however, that this analysis is tenable. 
Rather, it seems to me that allegorical should be derived as follows: 


Base form: 

Vowel Drop 
MSR (b) 

Rule [120] 

SAR 

Vowel Reduction, etc. 


/ selV g5r i+ik+asl/ 
0 

1 

2 1 

3 i 

[aelagorakl] 


The rule of Vowel Drop that I propose would be stated roughly as 
follows: 


V - 0/V Co +V 

This rule is independently motivated. For example, it can be used 
to account for alternations like the following: 

propaganda-propagandize (from propaganda Hze) 
cello-cellist (from celld+ist [but why solgist, oboist 7]) 
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3 1 3 1 3 1 3 

(b) Garibaldi, macaroni, fettucmi, Alberghetti, 

3 * 1 * 3 1 3 1 3 0 1l ' 

tuttifrutti, cognoscenti, Maserati, Giacometti, 
peperoni 

(c) Tallahassee, Mississippi, Assinippi, Chattahoot- 
chee, abalone, kamikaze , Cincinnati, ^mulliga- 
tawny , Tatamagouchi, Wmnipesaukee , Ypsilanti, 
salmagundi, Hindustani , 41 gallimaufry, Punxu- 
tawney 

allege -allegation (from /ael+leg^+aet+iVn/) 

Africa -African (from /aefrVK^+aen/; compare suburb -suburban) 

Mexico -Mexican (from Mexicd+an) 

There are various complicated restrictions on the operation of this 
rule— thus, high vowels do not delete before low vowels (cf. remedy+al -X*- 
*remedal-, gregory+an *gregoran • virtue+al -X~ *virtal , etc.), but /i / 
does delete before affixes beginning with /if (cf. analog f+iz.e, analogf+ic , 
germanf+ism) , though other vowels often do not (cf. Shintoism, euphuism, 
Yankeeism) . The whole rule needs much more study, but it seems clear 
that one or more processes of vowel deletion must be assumed to exist 
in English. Thus, I see no reason to assume a morphological analysis 
of words like allegory. Precisely the same remarks apply with respect 
to the word category. 

39 As with allegorical, I would suggest deriving capillarity from 
/kaepVlmri+iti/, with the rule of Vowel Deletion operating to delete the 
last vowel of the stem. In other words, I see no reason to assume, 
merely because of capillarity , that capillary has any analysis. 

®I pronounce this word with a 1-3 stress contour, although most 
dialects have a 3-1 contour. Similarly, some speakers, according to 
Kenyon and Knott, pronounce Moosilauke with a 3—1 stress contour. I 
will argue immediately below in favor of extending the ASR so that it will 
retract the stress of words like those in (75a) but not of those in (75b) 
or (75c). As in other cases involving the ASR, whether this rule applies 
to a form must be marked lexically. Thus, I would expect to find words 
like Piccadilly or Moosilauke being given 1-3 contours by some speakers, 
but 3-1 contours by others, just as words like lemonade and magazine 
can have either contour. Just as I would find it dubious to assert that 
speakers who say magazine impose an internal analysis on this word, 

3 i 

while speakers who say magazine do not, I would also find it dubious 
to make the corresponding claim about the two possible pronunciations 
of Moosilauke . In the case of magazine, Chomsky and Halle propose to 
account for the differing pronunciations by means of a rule feature indi- 
cating whether the ASR applies. 

(But cf. the alternative proposal involving =, on p. 157.) Why should 
such a dissimilar device be adopted in the case of words like those in 
(75)? 

41 Note that this word, although it must obviously be analyzed as being 
at least trimorphemic (i.e., Hindu+stan+i), cannot be assumed to end in 
/+y/ within the framework of SPE, because the sequence of rules 
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The arbitrariness of this proposed way of accounting for 
the contrast between piccalilli and vermicelli should be 
apparent. As was the case with the carbine -boutique con- 
trast, and with the adequate -deer epit contrast, no facts other 
than those of stress retraction are accounted for by postu- 
lating final /+y/ affixes for the words in (75a) but not for 
those in (75b) and (75c). I therefore propose that the stress 
contrast of (75) be accounted for by a rule feature, exactly 
as I proposed for the carbine -boutique contrast. As a matter 
of fact, I propose to use a feature on the same rule, the 
Alternating Stress Rule. That is, I propose that rule (20) 
above be reformulated as in (76): 

(76) V - [1 stress] / C 0 (=) C 0 (VC 0 ) V C 0 (i) # 

This rule will not only retract stress in words whose final 
vowel bears main stress, but also in words that are stressed 
on the penult when these words end in /i/. 42 The forms in 
(75a) will be marked so that they will undergo rule (76), but 
those in (75b) and (75c) so that they will not undergo this 
rule. 43 Note that the traditional orthography uses the non- 
phonetic distinction between i and y in a way that roughly 
corresponds to this rule feature. Thus, words ending in 
graphic i are by and large [-ASR], while words ending in 
graphic y are generally [+ASR]. 

It is necessary to restrict the final vowel in (76) to /i/, 
for with words ending in other vowels, like /o/ and /ae/ 
(graphic o and a, respectively), no contrasts paralleling those 
in (75) can be found. That is, all words in o, like those in 


case (a)-case (c) would assign an incorrect 1-3 contour. Rather, it 
must be assumed to end in /+i/. However, such an ad hoc representation 
must cast further doubt on the claim that stress is retracted in such 
words as those in (75) only if they are morphologically complex. The 
same obtains for the obviously trimorphemic word vigilante. It must be 
assumed that this word also ends in /ti/, for, if it ended in /+y/, an 
incorrect 1-3 contour would be assigned by case (c). 

42 I have not adopted the device used in SPE of deriving some final [ iy] 
sequences from an underlying glide /y/. The matter is a complex one, 
however, and I will defer discussion of it until §7.5. 

43 It will be noted that all the words in (75b) have an Italian “feel” to 
them. If a morphemic feature [+Italian] could be justified elsewhere in 
the grammar, which seems not implausible , it would be advantageous to 
state the following redundancy rule: 

[+Italian] -> [-ASR] 
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(77a), and in a, like those in (77b), keep main stress on their 
penults , 44 

(77) (a) Monticello, armadillo, peccadillo, Amarillo, 

allegretto, pizzicato, cigarillo, Amontillado, 

3 1 3i3 1 

mumbojumbo, desperado, Alamagordo 

31 3 1 31 31 

(b) Tuscaloosa, lollapalooza, Conestoga, Ticondero- 
ga, Minnesota, sarspanlla, Texarkana , jacaranda 


Just as rule (20) had to be stated with parentheses in its 
environment, so that stress would be retracted in disyllables 
as well as in trisyllables, the revision of this rule, (76), must 
retain these parentheses, so that the stress contour of such 
words as industry can be derived. Chomsky and Halle pro- 
pose the underlying representation /industr+y/, with the 
derivation shown in (78) (cf. p. 134): 


(78) Underlying form 


[industr+y] N 


MSR (aii) 
MSR (cii) 
[118d] 

Other rules 


1 

1 2 
1 0 

[indastriy] 


Thus, stress retraction by case (c) is only possible because 
of the morphological analysis assumed for industry. Stress 
retraction in words like malarkey is prevented by assigning 
them an under lying representation like /mVlaerki/. Other 
words like industry, for which a morphemic analysis would be 
assumed in order to account for stress retraction, are given 
in (79a). The words in (79b) and (79c) would, like malarkey, 
be given no analysis. 

(79) (a) travesty, burgundy, organdy, frumenty, ancho- 

vy , 45 chhmperty, Gramercy (Park), tapestry, 


‘‘‘‘The inevitable counterexample, in this case, is the word rutabaga, 
which some speakers pronounce with a 1-3 stress contour. Amazingly, 
I know of no counterexamples to the claim that words in -o never exhibit 
stress retraction. 

45 This word, when pronounced with an unreduced penult, must, like the 
words autopsy and biopsy , be marked as an exception to [118d], 
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liturgy , 46 allergy , 46 calumny, Coventry, Dough- 
erty, Rafferty, Timilty, lethargy, Flaherty, Pic- 
card y, Haggerty 

(b) spbmbni, spaghetti, Pirelli, Lombardi, zucchini, 
salami, bologna, Rossini, chianti, Campari, Fer- 
rari, pastrami, confetti, martini 

(c) Biloxi, Zambezi, Kentucky, Milwaukee , safari, 
curare, epoxy, Perquackey, Sewickley, attorney, 
gbrblimey, jalbpy, Sandusky, Marathi, adobe, 
tamale, Salome, effendi, coyote, Mahoney 

If the feature [+Italian] can be justified, the rule suggested 
in footnote 43 could be used to predict that stress will not 
be retracted in words like those in (79b), another fact that 
suggests that the rule retracting stress two syllables and 
the rule retracting it only one must be the same rule. 

Again, it seems to me that the formal device of replacing 
rule features by arbitrarily inserted morpheme boundaries 
should not be countenanced on theoretical grounds. In the 
earliest generative treatment of English stress, 47 Chomsky, 
Halle,, and Lukoff noted that absurd “simplifications” of the 
phonemic inventory would result if there were no constraints 
imposed on the location of word boundaries in underlying 
representations. 48 The constraint they suggested as neces- 
sary was that all junctures be syntactically justified. I view 
this constraint as the earliest attempt at formulating “nat- 
uralness conditions” on underlying representations, in the 
sense proposed by Postal. Although this constraint is proba- 
bly too strong as it stands, 49 I think it is basically correct and 
should only be deviated from in extraordinary circumstances. 


46 As I argued above, in fn. 38, I see no reason why such forms as 
allergic and liturgical should constitute evidence for the existence of 
morphemes like /aelVrg/ and /litVrg/. 

47 Cf. Chomsky, Halle, and Lukoff (1956). 

48 The example they presented was from German, where there is a rule 
devoicing obstruents before word boundaries. Given this independently 
necessary rule, if word boundaries can be inserted freely in underlying 
representations, the contrast in voicing between Bein [bayn] ‘leg’ and 
Pein [payn] ‘pain’ could be accounted for by deriving the latter form from 
/b#ayn/. 

49 The well-worn example of cranberry is a case in point. Although I 
know of no syntactic evidence for it, the 1-3, instead of 1-0, stress con- 



279 


A Reanalysis of English Word Stress 

Incidentally, it must not be thought that the Chomsky- 
Halle-Lukoff constraint can be restricted to higher-level 
junctures like word boundaries and that lesser junctures, such 
as morpheme boundaries, can be inserted with impunity. 
Imagine a hypothetical language in which proper nouns are 
stressed unpredictably on one of the last three syllables. 
That is, suppose the language exhibited such forms as those 
in (80): 

(80) (a) miwori (b) fakrayseks 

stapensap yuhuha 

hupdidu pisovas 

The following rule would “predict” the 
forms, 

(81) V - [1 stress] / [ +p ~ er ] Co(+VC 0 (+VC 0 )) ] N 

assuming that the forms in (80c) were given no internal anal- 
ysis, that the forms in (80b) were derived from /fakrays+eks/, 
/yuhu+ha/, and /pisov+as/, and that those in (80a) were all 
“trimorphemic”— that is, that they derived from /miw+or+i/, 
/stap+en§+ap/, and /hupd+id+u/. I take this “solution” to be 
as absurd as /b#ayn/, and I therefore cannot see any general 
way of exempting morpheme boundaries from the Chomsky- 
Halle-Lukoff constraint, although in particular cases it may 
be possible to argue for nonsyntactic morpheme boundaries. 
I also do not wish to convey the impression that I think this 
extraordinarily difficult question is closed— it is merely that 
to discuss it in the detail it deserves would go far beyond 
the bounds of the present study, so I will not pursue it here. 50 
Since SPE accounts for the stress differences between (75a) 
and (75b,c) and between (79a) and (79b, c) by making use of 
ad hoc morpheme boundaries, I have rejected this analysis 


(c) pipapo 
wonhoijlo 
yihoij.guy 

stress on these 


tours of words ending in -berry (raspberry , loganberry, huckleberry , 
etc.) and the fact that there is no nasal assimilation in cranberry (Kenyon 
and Knott give [kraenberi]) suggest that this form should be represented 
in the lexicon as /krsen#beri/, with a nonsyntactic interior word boundary. 

50 Morris Halle and I will take up this matter again, in a paper that is 
now in limbo. 
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in favor of one expanding the ASR, as in (76), and making use 
of rule features on this rule. 51 

It may be necessary to revise rule (76) again to account 
for the stress of the words in (82) and (83) . 

(82) (a) interval (cf. intervallic) 

1 3 3 1 

(b) Aristotle (cf. Aristotelian) 
pumpernickel 

(83) (a) minister (cf. ministerial) 

calendar (cf. calendarian) 

(b) cauliflower 52 
lammergeyer 53 
caterpillar 

Paul Kiparsky has called to my attention that there is no 
way for SPE to derive the stress on the noun filibuster. If 
entered /filVbustr/, case (b) will produce *[fillbastar]. If 
entered /filVbustVr/, case (b) and rule [120] will produce 
*[filabAstar], Only if C 0 is replaced by Cb can stress be 
properly assigned. M Given the first of the two underlying 


5 'Noam Chomsky has pointed out to me that, although my contention 
may be true that it is not only words that have a morphemic analysis in 
which penultimate stress is retracted, it is the case that stress retraction 
does occur in (almost) all words that are morphologically complex. That 
is, words like *monarchy, *orthodoxy, *property, and *lbyalty are im- 
possible. Though I believe Chomsky’s claim to be by and large a correct 
one (but cf. fn. 41), I propose to account for it by stating a redundancy 
rule on the rule feature [± ASR], making the ASR obligatory for words 
ending in /+i/ or /+ti/. It seems to me that this solution is theoretically 
preferable to one involving the insertion of ad hoc morpheme boundaries 
into the words of (75a) and (79a). 

52 This word must derive from /kalVfluVr/ and not from /kolVflur/ for 
those dialects, like that of Kenyon and Knott, which can distinguish be- 
tween flower ([flawar ]) and flour ([flawr]), because cauliflower rhymes 
with the former word, not with the latter. Assuming that flower derives 
from /flflVr/, while flour derives simply from /flur/, the 1-3 stress on 
/kolVfluVr/ could not be assigned by (76), the modified version of the 
ASR, or by any other rules in SPE, unless the word were treated as a 
compound, a solution having no independent support. 

53 A parallel to the discussion in fn. 52: for all dialects that pronounce 
Meyer as [maysr]but mire as [mayr], where lammergeyer rhymes with 
the former, it must presumably derive from /laemVrgiVr/. 

54 fn line with my belief that the insertion of ad hoc morpheme bound- 
aries (or ad hoc syntactic structure, for that matter) should be excluded 
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representations above, case (f) will assign final stress (since 
/str/ is not in Cb), and then the ASR, as formulated in SPE, 
could apply to assign initial stress. Only if there were 
independent motivation for assuming the second of the above 
underlying forms would the ASR need modification. Since I 
know of no such evidence in the case of filibuster, I have 
cited only the eight forms of (82) and (83), for which I believe 


it is possible to argue for final 



sequences in under- 


lying representation. 

The word caterpillar cannot be accounted for at all, as- 
suming the inadmissibility of such underlying structures as 


/kae 


ttfrp' 

+D 


ill+r/, which would be assigned the correct stress 


by case (a) followed by case (c), or [[kaetr] N [pilr] N ] N , which 
could^ be stressed by the compound rule. If entered as 
/kaetVrpillVr/, case (b) and rule [120] would produce an 
incorrect 3-1 stress contour. If entered as /kaeterpilr/, 
case (b) would yield *[k§to - pSla~]. If entered /kaetrpilr/, as- 
suming that the first /r/ could somehow be Q syllabified by a 
non-ad hoc rule, case (b) would yield *[kajt3‘palar]. As far 
as I can see, no other reasonably natural underlying repre- 
sentation will work. The situation is parallel for pumper- 
nickel. 

1 Slightly more difficult problems arise with the word 
Aristbtle. If entered as /seristottel/, case (b) and [120] would 
produce an incorrect 3-1 contour. If entered as /seristotel/, 
case (b) will produce *[aristatl]. Even if it were entered in 
the totally unnatural form /seristott+1/, which would require 
an ad hoc rule of e-insertion for the derivation of the adjec- 
tive Aristotelian, the stress rules of SPE would not work. 
Case (a) would assign [1 stress] to the final vowel, but case (c) 
would then retract the stress only one syllable, yielding 
*[aristatl]. The syllable /rist/ could not be automatically 
assigned the feature [+D]— as is done with the final syllables 
of the words legend and moment, so that case (c) will retract 


on theoretical grounds by the Chomsky-Halle-Lukoff naturalness condi- 
tion, I would regard as inadmissible proposals for accounting for the 
stress of filibuster that made use of such underlying representations as 
/filtybust+r/, which would yield the correct stress by case (a) and then 
case (c), or [filV[bustr] ste J N or [[filV] N [bustr] N ] N , etc. 
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the stress two syllables in legendary and momentary (cf. pp. 
138-139)— because /rist/ does not end in a [-obs][+cns] se- 
quence, as is required by the rule at the bottom of page 138. 
It would therefore be necessary to mark /rist/ lexically with 
the feature [+D]— as is done with /sign/, so that designate n 
can be derived (cf. p. 138, fn. 95)— as well as to create an 

1 3 

ad hoc rule of e-insertion, in order for Aristotle to be derived 
from /aeristott+1/. 

Admittedly, the forms in (82) and (83) are marginal, but 
they are easily accounted for if the ASR is modified one 
further time, so that it allows stress to retract when a final 
vowel is stressed, or when main stress is on a penult that 
is followed by the vowel / i/ or by any lax vowel and a liquid. 
This modification has been carried out in (84) . 

(84) V - [1 stress] / C 0 (=)C 0 (VCo)VC 0 (|^ |r||) # 

With this modification, the forms calendar and Aristotle 
can be derived from the natural underlying forms /kaelendaer/ 55 
and /seristottel/, respectively: 


Underlying representation: 

/kaslendasr/ 

/aeristottel/ 

MSR— case (b) 

1 

1 

ASR 

1 2 

1 2 

SAR 

1 3 

1 3 

[118] 

Vowel Reduction, etc. 

1 0 n 

[kcelondar] 

[serastltl] 


The other forms in (82) and (83) will be derived in a simi- 
lar fashion. Of course, just as the forms in (18) and (20), as 
well as those in (75b, c) and in (79b, c), must be marked in such 
a way that the ASR will not apply to them, so the forms in 
(86b) must be marked [-ASR], in contrast with the [+ASR] 
forms in (86a). 

(86) (a) bannister haberdasher mollycoddle 

barrister helicopter paradiddle 


55 Note that though calendar must be considered to derive from an 
underlying trisyllabic form, so that calendarian can be derived, the form 
calendrical indicates the need for a rule that will drop the final vowel 
of this morpheme under certain conditions. This matter will be taken 
up again in § 7.4. 
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carpenter necromancer 
harbinger gerrymander 
messenger alligator 
passenger tamoshanter 
alabaster 


colander 

cylinder 
3 i ... o 


salamander 

i 


derringer poetaster 
sinister 


1 3 

kmckerbocker 


(b) semester Ebenezer 
sequester Alexander 


philander 


oleander 

3 , . 1 


merganser antimacassar 

disaster 

pomander 

3 i 0 1 

October {December , etc.) 

remember 

cadaver 

palaver 

decanter 

trochanter 

pilaster 

chlaster 


1 3 

taradiddle 


apostle (cf. apostolic) 

epistle (cf . epistolary) 

skedaddle 

evangel 

fandangle 

cathedral 


In addition, it will be necessary to restrict the ASR so that 
it never retracts stress before the adjectival affix - al : forms 
like *anecdotal, * dialectal , * maternal , and * orchestral must 
be prevented. This restriction can be accomplished by adding 
a branch containing [-next rule] to (84). I will defer this 
until the final statement of the ASR, in (88). A better solution 
will emerge in §7.1. 

5.2. Now consider the stress contrast between decameron 

1 3 

and catamaran. Given the underlying representations 
/dVkaemVron/ and /kaetVmVraen/, assigning of original final 
stress can be ensured by marking each [-case (b)]. Rule (84) 
will then correctly retract the stress on the first word, but if 
it is applied to the second, where stress has to be retracted 
three syllables, it will produce the incorrect catamaran. 
Note, however, that, while this particular word cannot be 
pronounced with this contour, such a pronunciation does not 
sound un-English in the least. Nor does the pronunciation 
decamerbn. Thus, I conclude that the ASR must be extended 
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one final time, to allow stress to be retracted three syllables 
for words like catamaran. In the unmarked case, the ASR 
will only retract the stress two syllables, in a quadrisyllable 
word, but it will be possible to mark certain lexical items, 
like catamaran and the other words in (87), in such a way 
that the ASR will retract their stress three syllables. 

(87) (a) razz(a)matazz rigamarole 

thmg(a)mabob fotheringay 

gobbledygook toreador 

tacamabhc 
hobbledehoy 

(b) idiolect ( ideogram , ideograph, etc.) 
heliotrope ( helioscope , heliograph , etc .) 
heteroclite ( heteronym , heterodox , etc .) 
helicoscope ( helicograph , etc.) 
meteorite {meteoroid, etc.) 

(c) alienate (d) deteriorate (e) veterinary 

orientate ameliorate heterodoxy 

peregrinate disciplinary 

These words illustrate a number of points: 

a. Because of the two words in (87d), it is not possible to 
argue that the stress on the other words in (87) is 
assigned by a rule that, after case (f), merely assigns 
initial stress. Rather, the rule in question must be 
one that retracts stress three syllables, 
i b. Because of the words in (87a) and the verb peregrinate , 
the solution proposed in SPE for the words in (87c) 
and (87d)— which involves the assumption that when 
the retraction applies, the [i] in the antepenultimate 
is still a glide (cf. SPE, p. 277, fn. 56)— will not work. 

c. If stress is to be retracted three syllables, the syllable 
immediately following the one that comes to bear main 
stress must end in a weak cluster. That is, words like 
* catasparan do not seem to occur. 56 

d. The words in (87e) exhibit this stress retraction when 
the tertiary-stressed (phonetic) penult is followed by 
[Iy], as was the case with the words in (75a). Thus, 

56 In §6.9 below, this fact will be shown to have an important conse- 
quence. 
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if rule (84) is extended to account for the words in 
(87a-d), the words in (87e) will also be automatically 
accounted for. Since rule (84) also allows a final 



to be disregarded, we should expect to find 


such examples as arimostotle and filiabuster , which 
would also correctly receive stress by an expanded 
rule (84). While I know of no actual cases with this 
stress contour (except for what sama jigger , which can 
be handled a number of ways), they sound like possible 
English words, which again suggests that it is the ASR 
at work here . 


In keeping with the above, I propose rule (88) as the final 
revision of the ASR. 


( 88 ) 


THE ALTERNATING STRESS RULE 


V - 


^ [-next rule] / C 0 +sel # 

| [1 stress] 


■ c °m c 4-L] c; <{w}> )vc ”>[i 


V 

stressj 


1 



I am aware that the words in (87b) and (87e) have an 
internal structure that is such that one might argue that they 
should be assigned their stress contours by case (c). I will go 
into this point in §6.4 below. 

5.3. Consider now such words as the quadrisyllables in 
(89a) and the trisyllables in (89b). 


(89) (a) Adirondack 

3 13 

Eniwetok 

3 13 

Massapequod 

cacoethes 

Agamemnon 


(b) aloha 

Achilles 

Laertes 

Orestes 

Ulysses 

delicti 


3 1 3 

Wyoming 

Monadnock 

Penobscot 

Hopatcong 

(neo)synephrme 


By the rules given thus far, we would expect an underlying 
form like /asdirandask/ to yield, by case (f) and the ASR, 
either Adirondack or, if the trisyllabic retraction discussed 
in §5.2 were called for by some lexical mark, Adirondack. 
While neither of these pronunciations sounds hopeless, neither 
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accords with the standard pronunciation of this word. How 
then can the desired stress contour be derived? 

I have noted above, in §2 and §5.1, that the ASR has many 
lexical exceptions. In its final form, (88), the rule applies 
in three main environments, which I have listed in (90). 


(90) Case (3): 

C 0 WVC 0 VCo(j 


y ( 1 

Case (2): 

C 0 VCoVCo(U 

Case (1): 

1 

— c ° vc ° ( vlfl 


IB! 


mi 


In other words, the ASR retracts stress three syllables, 
two syllables, or one syllable. Assuming that all words to 
which case (3) applies will have to be marked, due to the 
rarity of such words as those in (87), we see that it would 
be possible to account for the stress contour on Adirondack 
merely by marking it [-case (2)] in the lexicon. We have 
already seen that the theory of grammar must provide some 
mechanism for blocking the application of subrules of a rule 
schema, for if Oregon, with a 1-3 stress contour, is to be 
generated, it must be marked [-case (b)] in the lexicon. I 
therefore see no theoretical reason for excluding the feature 
[-case (2)] from the lexical representations of the words in 
(89). Since all words will be marked [-case (3)] by a general 
redundancy rule, to which the words in (87) constitute excep- 
tions, the word Adirondack, having received final stress by 
case (f), will not be able to undergo either case (3) or case (2) 
of the ASR, but will be able to undergo case (1). The deriva- 
tion will proceed as follows: 

(91) Lexical representation: /aedVrondsek/ 

[-case (2)] 


Redundancy rule 


[-case (3)] 
/sedVrondsek/ 
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MSR-f 
ASR— case (1) 
Rule [120] 57 
SAR 


1 

1 2 

2 1 2 

3 1 3 


The stress contours on the other words in (89) would be 
derived in a similar fashion. 


6. A Comparison of the Stressed Syllable Rule and the 

Alternating Stress Rule 

6.1. As I have tried to show above, the addition of case (f) 
to the MSR leads to a number of changes in the other branches 
of this rule. Investigation of the question of when to stress a 
noun by case (b) and when by case (f) leads to replacing C 0 
in the SPE version of case (b) with Cb (cf. §3). Establishment 
of Cb leads in turn to the realization that adjectives and nouns 
are stressed in basically the same way, which allows cases 
(a) and (b) to be collapsed (cf. §§4.1-4. 2). Note that case (f) 
duplicates one of the functions of case (e)— that of assigning 
final stress. This fact, coupled with the observation that 
some verbs, like jettison, must be stressed by case (b), sug- 
gests that the other function of case (e), assigning stress to 
the penult, might be assumed by an existing rule. In §4.3, 
I have argued that in all cases where verbs that end in an 
obstruent have penultimate stress, an underlying final vowel 
must be postulated to account for the laxness of the stressed 
surface penult. This analysis thereby eliminates case (e) 
entirely: one half is subsumed by case (f), the other by 
case (b). The basic regularity concerning the initial assign- 
ment of primary stress in English is, therefore, I would 
argue, the one stated informally in (91): 

(91) English words are stressed finally or nonfinally. 
With certain final consonant sequences, final stress 
is mandatory, but for other final consonant se- 
quences, the choice of final vs. nonfinal stress is 
unpredictable. If stress is nonfinal, the stress is 

57 I cannot hear any difference in stress level between the first and the 
last syllables of Adirondack , so I have followed the convention suggested 
by Chomsky and Halle on pp. 118-119, whereby assigning [2 Stress] by 
rule [120] does not cause other lower stresses in a word to weaken. I 
will return to this convention in § 8. 
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assigned to the penult if it contains a heavy cluster, 
otherwise, to the antepenult. 

In other words, primary stress is initially assigned either 
by case (b) or by case (f). 

After the initial assignment of primary stress, however, 
primary stress can be retracted in one of two ways. Ex- 
cluding the problem of assigning stress to such words as 
monosyllable, to which I will return in § 8 , SPE asserts that 
stress assigned in the same cycle by case (eii) (= case (f)) is 
retracted two syllables by the ASR in words of three or more 
syllables, regardless of the phonological composition of the 
preceding syllable. In words stressed on a previous cycle 
by case (a), or by case (eii), or by rule [158], however, final 
stress is retracted one or two syllables, in accordance with 
the Romance Stress Rule. This second type of retraction is 
effected by the Stressed Syllable Rule, which I will refer to 
below merely as case (c). 

In §2 above, I argued that the ASR must be reformulated 
so that it retracts stress one or two syllables (or even three, 
in exceptional cases— cf. §5.2). And in §5.1, I argued that 
the ASR must, in certain cases, be able to retract primary 
stress that had been initially assigned to the penult. Thus, 
the changes effected by case (c) and by the extended ASR are 
identical. What remains to be investigated is whether the 
rules must be ordered differently, that is, whether they 
apply in disjoint environments. 

SPE makes use of case (c) for the following types of words: 

(92) (a) carbine -monsoon 

(b) piccalilli-vermicelli, industry— spnmoni 

(c) permity— permit^, intercept^- intercepts 

(d) biplane -monoplane, engram— telegram 

(e) stereoscope— kaleidoscope 

(f) delegatee-delegate ® 

(g) do cumente— documents, tormente —tor men t n 

(h) illustrate -illustrate , aggrandize -aggrandize , m- 

3 13 

fantile -percentile i 3 13 

(i) advisory — promissory , confiscatory— anticipato- 
ry—classificatory, exemplary -urinary , mollus- 
coid -crystalloid 

I will take up each of these cases in turn below, arguing that 
only the last two provide evidence for case (c). 
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6.2. To start with, as I have argued in §2, the SPE analysis 
of the stress contrast in (92a)— which depends on adding rule 
[158] to the grammar and introducing morpheme boundaries 
into carbine and other words like those in (17), but not into 
monsoon or other words like those in (18)— has a number 
of defects. First, there are morphologically complex forms 
that do not undergo rule [158] and subsequent stress retraction 
by case (c) (e.g., ornate, verbose, supreme, spittoon, etc.). 
Second, this analysis must state as separate the fact that 
disyllables in /[-cns -tns] [+obs +voi -cont]/, /of/, /ICo/, 
and so on, must retract stress (by rule [158] and case (c)), 
as well as trisyllables ending in the same phonological se- 
quences (by the ASR). Similarly, the fact that retraction is 
impossible under the same conditions for disyllables and 
trisyllables (e.g., for all forms ending in /on/, /ek/, /er/, 
/ez/, etc.) must be stated twice. Third, this analysis re- 
quires an extra rule in the grammar, rule [158]. Worse yet, 
this rule duplicates exactly the function of an already existing 
rule, case (f) (equivalently, case (eii)), in that both assign 
final stress. Fourth, and most serious of all, in my estima- 
tion, the analysis violates the Chomsky-Halle-Lukoff natural- 
ness condition on the use of junctures in phonology. All these 
difficulties can be avoided, however, if the ASR is extended to 
handle contrasts like those in (92a), which is the course I have 
followed. 

The rules in SPE would account for the stress contrasts in 
(92b) by deriving these forms from the underlying representa- 
tions /pikVlill+y/, /vermVCelli/, /industr+y/, and /spumoni/. 
The postulation of /+y/ affixes in piccalilli and industry and 
in the other words in (75a) and (79a) also constitutes a viola- 
tion of the Chomsky-Halle-Lukoff condition, which is a 
serious enough defect. However, as I argued in §5.1 above, 
there are other facts that seem to indicate that the ASR must 
be stated in such a way that stress may be retracted from 
stressed final syllables, or from stressed penults, when these 
are followed by /i/ or /[-cons -tns] [+cons +voc]/. Without 
this extension, the stress contours on such words as Aris- 
totle, calendar, and cauliflower cannot be accounted for unless 
bizarre underlying forms like [[aerV][stottel]], /kaelen+dser/, 
and the like are resorted to. For these reasons, I have 
chosen to extend the ASR to account for the forms in (92b) 
also. 
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6.3. Forms like those in (92c)- (92g) are of particularly 
great theoretical interest because they have been advanced 
as evidence not only for case (c), but also for the necessity 
of allowing the transformational cycle to apply below the 
level of word boundaries. I will defer until §11 a discussion 
of all the evidence for the latter claim and restrict myself 
at present to a demonstration that the SPE account of the 
stress difference in (92c)- (92g) is not the only one possible. 

For contrasts like those in (92c), Chomsky and Halle 
propose the following derivations: 


(93) (a) Base form [per=mit] v 

MSR (eii) 1 

Other rules [permit] 


(b) Base form 
MSR (eii) 
MSR (eii) 
SAR 

Other rules 


[[per=mit] ] N 
1 

1 2 
1 3 

[pornit] 


(94) (a) Base form 

MSR (eii) 
ASR 

Rule [120] 
SAR 

Other rules 


[inter =kept] v 

1 

DNA 
2 1 

3 1 

[into' sept] 


(b) Base form 
MSR (eii) 
ASR 

MSR (ci) 
SAR 

Other rules 


[[inter =kept] v ] N 
1 

DNA 
1 2 

1 3 

[into' sept] 


The ASR does not apply to retract stress for words like 
intercept because of the = boundary before the final syllable, 
as discussed by Chomsky and Halle in SPE, on pages 95-96. 
However, exactly the same effect can be achieved by adding 
a redundancy rule that states that stress does not retract in 
verbs and adjectives ending in =C 0 VC 0 #. 

The immediate objection to such a redundancy rule is that 
it is ad hoc and that to use such a redundancy rule is to 
give up an explanation of the stress contrast in (92c) that 
can be attained by an analysis making use of case (c) and 
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the transformational cycle. This objection can be countered, 
however. First of all, the redundancy rule blocking the ASR 
for verbs and adjectives ending in =C 0 VC 0 # can be made a 
branch of a redundancy rule that prevents stress retraction 
in disyllabic verbs and adjectives. This rule is stated in 
(95). 

- [-ASR] / { #C = oV } Co Co # [jjj 

Rule (95a) must be in the grammar in any event in order to 
account for the fact that the following constitutes an exhaus- 
tive list of disyllabic verbs and adjectives that undergo stress 
retraction. 58 

(96) (a) All adjectives in (61) and (62) and prolix 

(b) All verbs in (52b) and boycott, ambush, highjack, 
bushwhack, comment, triumph, wigwag, eaves- 
drop, climax, deluge, umpire, hiccough, seesaw, 
vacuum, xerox, vetbf Q kidnap, hobnob 

The enormous lists of disyllabic verbs and adjectives that do 
not exhibit stress retraction, of which the examples in (57a) 
and (66) and those in SPE on page 69 (cf. [18 II, III]) and 
page 80 (cf. [42 II, III]) constitute only a small fraction, testify 
amply, I think, to the fact that (95a) expresses a significant 

58 I have not included in (96) many morphologically complex words. 
Other rules apply to these forms, which include the adjectives in -ive. 
I will argue (in §7.1) that all these have originally been finally stressed 
and have subsequently undergone stress retraction and a special rule 
of Destressing. Nor have I included verbs and adjectives in -ate, 
because for many of these the redundancy pointed out by Chomsky and 
Halle on p. 155 obtains. Nor have I included adjectives in -oid, such as 
rhomboid, which all undergo case (c), or verbs in -ize, such as baptize, 
whose stress retraction will be discussed in §8. Adjectives in -ine, such 

13 13 

as feline, canine, etc., have also been excluded, since their stress 
retraction follows from the fact that all words in /iC 0 / undergo the ASR, 
as was pointed out above, in connection with the words in (28). 

59 Following a suggestion made to me by Paul Kiparsky, I propose to 
account for the veto-motto contrast (cf. pp. 190-191) by entering veto 

as /veto/ and motto as /motto/. Case (f) will assign final stress to veto, 
+ ASR 

and the ASR will retract the stress. This proposal allows rule [45] on 
p. 191 of SPE to be dispensed with. 


(95) 


+VOC 

{(!} 
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generalization and should be included in the grammar. Clear- 
ly, adding (95b) to (95a) to account for the nonretraction of 
stress in words like intercept^ and comprehend (and, inci- 
dentally, in such words as permits, imports , etc., which do 
not undergo stress retraction because they are disyllabic 
and because they contain the boundary =) complicates the 
grammar in only a minor way. I will show below, however, 
in §6.5, that even this minor complication can be avoided 
when (95b) is made part of rule (107). 

The other objection to (95b), namely, that it misses an 
explanation of the contrasts in (92c), an explanation that the 
analysis in SPE can provide, is wrong in a deeper way. That 
is, I cannot see that the rules in SPE have explained the 
following observation, which is due to Paul Kiparsky, 60 and 
which I take to be a very deep fact about English: 

(97) If verbs or adjectives that are homophonous with 
nouns differ from the noun in the location of primary 
stress, this stress is never to the right of the 
primary stress of the noun. 61 

Thus j (97)^ rules out as^ impossible such noun-verb pairs as 
*import^-imports, *police^-polices , and so on, or such noun- 
adjective pairs as *extreme^-extreme\, * divine^- divine^ 
and so on. 

How could the rules of SPE exclude the first of these 
pairs? Observe that if the base forms shown in (98a) are 


possible base forms, the derivations shown in (98b) will pro 
duce the unacceptable result that (97) excludes. 

(98) 

(a) 

[im=port] N 

[[im=port] N ] y 


(b) MSR (eii) 
MSR (cii) 
SAR 

1 

[import] 

1 

1 2 

1 3 

♦[import] 


60 Personal communication. 

61 The only counterexample I know of, although I am not sure any such 
dialect exists, would be a dialect that exhibited only defense n and defense v 
(as in football). I am not sure, but I think that in my speech the noun can 
be pronounced with or without stress retraction, while the verb is more 
natural with stress retraction, though it does not seem impossible without 
retraction. 
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The only way I can see to avoid (98), within the framework 
of SPE, would be to state ad hoc that (98a) contains inadmissi- 
ble base forms, in particular, that [[x] N ] v and [[X] N ] A are 
inadmissible surface structures. But such a claim seems to 
me to be far too strong, at least insofar as the bracketing 
[[X] V ] N is to represent the intuition that such nouns as those 
in (99) are deverbal and deadjectival, that is, that the 
homophonous verb or adjective “feels,” in some at present 
totally mysterious way, more basic than the homophonous 
noun. 

(99) (a) transfer, sneeze, spring, construct, walk, sleep, 

snore, wait, move, repair, etc. 


(b) extreme, divine, remote, modern, particular, 
partial, harmonic, elective, etc. 


Note that, in order to prevent the derivation of 1-3 stress 
contours on any nouns in (99b), lexical items like extreme, 
divine, and remote could be marked [-case (c)] in the lexicon. 

However, just as some nouns “feel” deverbal, some verbs 
“feel” denominal. A selection is given in (100). 


(100) to police, to snag, to stone, to pattern, to voice, 
to machine, to shellac, to fool, to boot, to package, 
to balloon, etc. 


The question that now arises is the following: if a base form 
like [[kon=strukt] v ] N is allowable as a formal representation 
of the fact that a construct is felt to be less basic than to con- 
struct, why is the base form [[p51es] N ] v not admissible as a 
representation of the fact that to police is felt to be less basic 
than the noun police? 31 And if it is allowable, what stops the 
derivation in (101)? 


( 101 ) 

MSR (eii) 
MSR (dii) 
SAR 

Other rules 


[[poles] N ] v 

1 

1 2 
1 3 

*[powliys] 


To be sure, it would be possible to mark police as [-case 


62 I am not interested at present in whether the noun or the verb of a 
given pair is felt to be more basic. As far as I know, all speakers have 
some feeling about whether certain words belong in (99) or (100), and the 
point I am concerned with here does not depend on the particular exam- 
ples I have used. 
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(c)], as is necessary with extreme and remote, but to do 
this is to miss the real generalization expressed in (97). 
(97) states that no words (but cf. fn. 61) will be of the form 
*policew-pohcey. Clearly, to mark police, shellac, and 
machine as being [-case (c)] is not to provide an explanation 
for (97). Nor, in fact, would (97) be explained, even if some 
redundancy rule could be formulated that automatically as- 
signed [-case (c)] to structures of the form [[X] N ] V . 63 The 
question would merely be pushed back to the question of why 
such a redundancy rule should exist. 

If rule (95a) is in the grammar, a formal explanation of 
(97) can be achieved, a fact that constitutes evidence of the 
strongest kind for the correctness of rule (95). I will defer, 
until 3 §6.7, where I discuss the contrast between tormentx and 
torment n, a presentation of my proposed explanation. Here 
I would merely like to point out that (97) must, in any adequate 
theory of grammar, be related to the fact that Cb for nouns 
is a superset of Cb for adjectives and Cb for verbs. Thus, 
there are more types of nouns that can have penultimate or 
antepenultimate stress than there are types of adjectives or 
verbs that can be stressed in this way. The larger regularity, 
which includes both this fact about the assignment of primary 
stress by the MSR and Kiparsky’s observation about stress 
retraction, is that nouns tend to exhibit primary stress on 
earlier syllables of a word than adjectives or verbs. The 
theoretical consequences of this broader fact will be dis- 
cussed in some detail in §9. 64 

6.4. Let us turn now to the contrasts in (92d), which 
Chomsky and Halle propose to account for as in (102). 

( 102 ) 

(a) Base form [bl[plam] s ] N [mono[plmn] s ] N 

(b) MSR (eii) 1 MSR (eii) 1 

MSR (eii) 1 2 MSR (ci) 1 2 

SAR 1 3 SAR 1 3 

Other rules [baypleyn] Other rules [manapleyn] 

63 Such a redundancy rule would be too strong in any case, as the noun 
detour a and the denominal verb [[rfefoMr] N ] v show. The point is not that 
denominal verbs (or adjectives) cannot retract stress, but that stress 
can only be retracted in the verb (or adjective) if it also is in the noun. 
This fact cannot be accounted for in the SPE analysis. 

64 Cf. also Ross (1971). 
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We see that these forms can also be handled without case (c) 
and without having to assume two passes through cyclical 
rules. If biplane and monoplane are entered as /bi+plaen/ and 
/mono+plsen/, respectively, case (f) will assign final stress, 
and the ASR and SAR will produce the desired 1-3 stress 
contours. The same is true for engram and telegram. If 
these are entered as /en+graem/ and /tele+graem/, respec- 
tively, the same sequence of rules can be used to derive the 
desired stress contours. Thus, neither pair provides evidence 
for case (c) or for the cycle. The kind of word that would pro- 
vide conclusive proof that case (c) is necessary for the 
contrasts in (92d) would be a word like belowplane or insect- 
plane, where the stress would only be retracted one syllable, 
to the strong penult. However, such words do not exist. All 
words that end in such stems as -phone, -graph, -photo, 
-plasm, -chrome, -tome, and so forth can only be preceded 
by prefixes that end in a weak cluster, such as bio-, tele-, 
phono-, photo-, endo-, and zygo-\ and stress can be retracted 
to the initial syllable of such prefixes equally well by case (3) 
of the ASR or by case (ci). I will discuss the status of such 
trisyllabic prefixes as stereo-, audio-, and hetero- in §6.5 
below. 

Note that it is only case (f) that makes it possible to derive 
the stress for such words as engram and telegram without 
having recourse to case (c), for the rules of SPE could only 
stress such underlying forms as /en+grasm/ and /tele+graem/ 
by case (b), which would produce the incorrect results 
*[engram] and *[telagram]. But an MSR that includes case (f) 
can produce the correct 1-3 contours by lexically marking 
the morpheme gram [-case (b)], just as the morpheme Siam 
will be marked. 

However, there is a point being overlooked here that is 
captured in the analysis of SPE. No word composed of a 
prefix followed by a monosyllabic stem can be stressed by 
case (b), 65 even if the stem ends in Cb. This statement is true 
both of Greek stems like -gram, -crat, and so on, and also 
of Latin stems like -mit and -cuss. That is, such pronuncia- 
tions as ^democrat, Hsobar, * permit , and *discuss are 


65 The restriction to monosyllables is necessary because of such words 
as telephoto and tetrahedron. 
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impossible. 66 Chomsky and Halle account for this fact by 
postulating such surface structures as the one shown in (103) 
(cf. SPE, p. 100, paragraph 2), 

(103) 

mono Sfem 

graph 

and by mentioning the category S(=Stem) in the statement of 
the MSR, thus ensuring that [1 stress] will be assigned to 
graph on the first cycle. However, there is no syntactic 
justification for such a phrase structure category as Stem. 
Since no transformational rule refers to this category, this 
solution cannot be considered adequate. 

I do not dispute the fact that the morphemes in the lexicon 
must be segregated into a large number of combinatorial 
classes, since only certain sequences of such morpheme 
classes are possible words. That is, although autocyclo- 
phonistic is a possible English word, the same sequence of 
morphemes in reverse order, or pairwise permuted, is not. 
Such facts should be accounted for by including in the lexicon 
a set of word- formation rules. This idea is by no means 
novel, although the problem of accounting for the set of possi- 
ble morpheme sequences has been largely ignored in previous 
work on generative grammar. 67 I would imagine that the 
class of stems— e.g., such words as -graph, -hedron, -cycle, 
-mit, -ceive, -cuss, and so forth, which play no role in the 
syntax of English, to the best of my knowledge— will play an 
important part in the eventual set of word-formation rules for 
English. Let us assume, for the sake of discussion, that the 
word-formation rules will refer, among other things, to word- 
formation features like [+Stem]. These features will be listed 
in the lexicon proper in the entries of such morphemes as 
-graph and -hedron. I would propose that the fact that there 

66 Jay Keyser has pointed out to me that there are exceptions to this 
generalization, especially in British English. Thus, the pronunciations 
program, diagram, Pentagon, etc., are not uncommon, even though 1-3 
contours are also possible. I propose that such forms be lexically 
marked as exceptions to redundancy rule (107). This point is developed 
below. 

67 Halle and I will present some preliminary speculations about such 
word-formation rules in the paper mentioned in fn. 50 above. 
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are no such words as * democrat (but cf. fn. 66) be captured 
not by writing rules that will necessitate ad hoc surface 
structures like (103), but rather by assuming the existence 
of a redundancy rule like (104). 



This rule only affects monosyllabic stems, for stems like 
-photo and -hedron must be stressed by case (b). Note also 
that it is necessary to specify that all words consisting of 
prefix and stem not only undergo case (f) but also exhibit 
stress retraction, for such words as ^biplane and *Kbda- 
chrome are impossible. This fact about retraction would 
have to be stated in the SPE analysis as well, since it must 
be possible to mark lexical entries [-case (c)j, as the dis- 
cussion in §6.7 below, dealing with the stress of the word 
lament, shows. Some way must be found to ensure that 
prefix-stem words like monoplane can never be marked 
[-case (c) J; otherwise the undesired * monoplane would result. 
Thus, something corresponding to rule (104) would have to 
appear in the set of redundancy rules for SPE also. 

Recall that in §6.3 above, I proposed that a branch be added 
to rule (95a) to block the ASR from retracting stress in such 
verbs as permit v and intercepts/. The device used followed 
closely the analysis suggested in SPE, pages 95-96, which 
depended on whether the ASR could retract stress from a 
syllable preceded by the boundary =. However, the resulting 
rule, (95b), resembles rule (104), in that both specify condi- 
tions under which words that end in stems undergo stress 
retraction. 

This similarity can easily be exploited. Obviously, any 
adequate set of word-formation rules for English will have 
to separate stems and prefixes into at least two classes, as 
shown in (105) and (106). 

(105) (a) ab-, ad-, con-, contra-, de-, in-, inter-, per-, 

pro-, re-, sub-, trans-, omni-, equi-, ambi-, 
etc. 

68 The exact interpretation of the feature [+ASR], when on the right 
side of the arrow of a redundancy rule, will be discussed in §10. 
Roughly, it can be thought of as a formal device that ensures the applica- 
tion of the ASR if its environment is met. 
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(b) -cuss, -ceive, -cide, -cede, -tain, -pose, -mit, 
-gress, -pend, -sped, -late, -fer, -rode, -here, 
etc. 

(106) (a) bio-, psycho-, mono-, iso-, hexa-, cata-, para-, 

physio-, tele-, syn-, proto-, etc. 

(b) -phone, -graph, -gram, -gon, -spore, -tome, 
-log, -phage, -hedron, -plasm, etc. 


Roughly, any prefix in (105a) can be followed by any stem in 
(105b), or any prefix in (106a) by any stem in (106b), and a 
possible English word will result. However, no words can be 
formed if one part is from (105) and the other from (106). To 
account for this fact, some feature will be necessary. Let us 
therefore, in accordance with etymology, assign to the mor- 
phemes in (106) the ad hoc feature [+Greek]. 

Reconsidering the words that rules (95b) and (104) must 
account for, we see that in [+Greek] prefix-stem words, 
stress is always retracted, in both nouns and verbs. Some 
examples are telephone nv, telescope nv, catalog nv, and para- 
phrase nv However, in [-Greek] words, stress is only re- 
tracted in nouns. 69 These facts can be accounted for by 
reformulating (104) as (107): 


(107) 


r v ' _ 

-case (b)~| 

L+StemJ 

. ( +ASR ) J 


+ C 0 



+N 

+Greek 



Co # 


69 This statement is not quite accurate, in a way that I do not see at 
present how to remedy. Consider, for instance, the word abstract. With 
a 3-1 (or 0-1) contour it can be an adjective meaning “not concrete,” 
or a verb meaning “to remove, or steal, from.” With a 1-3 contour, it 
can be a noun with the meaning “precis, condensation, summary,” or 
it can be a verb, with the meaning “to construct an abstract for or of” 
(as in This journal sure did a rotten job in abstracting my paper.). Other 
examples are to intercept v (“give the intercepts of”), to per mit v (“pro- 
vide with a permit”), to rejecty (“mark as a reject”), etc. These 
examples, which all “feel” strongly denominal, seem to suggest that 
rather than notations like [[ ] N ] V and [[ ] V ] N , what may be necessary is 
a notation [ ]j N v( , where the node subscripts form an unordered set, 
and where some rule or convention will stipulate that the symbol N pre- 
dominates. If a subscript set contains N, the word with such a subscript 
set will undergo rules referring to nouns, even though it may be func- 
tioning syntactically as a verb. I realize, of course, that it is far too 
early to propose this or any other formal solution with any confidence, so 
the above should be regarded as speculation. 
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This rule looks terribly ad hoc until it is compared with 
the theoretical machinery that SPE uses to achieve the same 
effect. First, instead of the ad hoc word-formation feature 
[+Stem], SPE makes use of ad hoc surface structures like 
(103) and of the boundary =. (I will argue in §7.2, in connection 
with the rule of Medial L axing, that this boundary is not only 
unnecessary, but that it also actually makes it impossible to 
derive the stress contours of such words as president and 
thus must be dispensed with in favor of the feature configura- 
tion [+Stem -Greek] or possibly [+Stem +Latin].) 

Second, while it is indeed ad hoc to mention the feature 
[+N] in the environment of (107), there is no non-ad hoc way 
for derivations such as that in (101) to be blocked within the 
framework of SPE. That is, within the SPE framework, 
allowing nouns to be derived from verbs by an additional 
pass through the cycle, but not allowing verbs to be derived 
from nouns in a parallel fashion, is an ad hoc restriction on 
underlying forms that corresponds exactly to my mentioning 
[+N] in the environment of (107). 

Finally, mentioning the feature [+Greek] in (107) is ad hoc, 
but no more so than postulating the structures shown in (108) 


in place 

of any of those shown in 

(109). 

(108) 

[tele [f3n] s ] NV 

[inter =kept] v 
[ [inter =kept] y ] N 

(109) 

(a) [tele [f3n] s ] NV 

[inter [kept] s ] N 


(b) [tele=f5n] N 

[inter =kept] v 


[[tele=f5n] N ] v 

[[inter =kept] v ] N 


(c) [tele=f5n] N 
[[tele=f3n] N ] v 

[inter [kept] S ] NV 


The underlying representations in (109a) will yield 1-3 con- 
tours on both the nouns and the verbs . The representations in 
(109b) will yield 3-1 contours on the noun telephone^ and on 
the verb intercepts , and 1-3 contours on the verb telephones 
and the noun intercept n. The representations in (109c) will 
yield a 1-3 contour on both variants of intercept and on the 
verb telephones, but a 3-1 contour on the noun telephone n. 
Obviously, it would be easy to increase the number of under- 
lying representations in (109), which will yield even more 
unattested types of alternation. Of course, I do not dispute 
that the representations given in (108) will yield the desired 
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output, given the rules in SPE. My point is merely that there 
is no independent motivation, from the syntax or from any 
other part of the grammar, for choosing any one of these 
representations over any other. After all, if there can be a 
stress cycle on -phone, why can there not be one on -ceptp 
Thus, the choice of the representations in (108), instead 
of any of those in (109), is ad hoc— just as the use of the 
feature [+Greek] in the environment of (107) is. 

In fact, it seems that although the stress contours of 
prefix-stem words are completely predictable, given the 
knowledge of whether or not the word is [+Greek] and of what 
its syntactic category is, the particular content of the stress 
contour (that is, whether the final syllable is stressed and 
whether retraction applies) is completely random and unre- 
lated to other facts about English stress contours. The 
predictability of stress in prefix-stem words is a particular 
fact and is not related to other, more general, rules of 
stress. 70 Therefore, I can see no reason to prefer the SPE 
analysis, which makes use of ad hoc representations like 
those in (103) and (108), over my rule (107), which connects 
the MSR and the ASR in an ad hoc way to the features [+Stem], 
[+Greek], and [+N]. 71 

There is one difference, however, between rule (107) and 
the analysis in SPE that seems, despite the ad hocness of 
both, to clearly motivate choosing the former over the latter. 
If the noun intercept n is to be derived from the verb by an 
extra pass through the cycle, what is to prevent the verb 
telephone v from being derived in a parallel fashion from the 
noun telephone n? If this is allowed, such incorrect deriva- 
tions as that in (110) will result. 


(110) Base form: [[tele [fan] S ] N ] V 


MSR (eii) 
MSR (ci) 
MSR (ci) 
SAR 

Other rules 


1 

1 2 
1 3 

1 4 

*[tel9fan] 


70 This claim is somewhat too strong. That the environment of rule 
(107) contains the feature [+N] is related to a more general phenomenon, 
which will be discussed in §9. 

71 One disturbing feature of rule (107) does require comment, namely, 
the fact that its environment essentially repeats the environment of 
case (f). I have not been able to find a way to remedy this obvious defect. 
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The reason that the vowel of the last syllable of the derived 
member of the noun-verb pair telephone will undergo Vowel 
Reduction is discussed by Chomsky and Halle on page 107, 
in connection with the noun delegate n. (Obviously, the incor- 
rect derivation in (110) would not be affected if the noun 
telephone were assumed to be deverbal.) I will discuss the 
SPE analysis of this word in detail in §6.6. Here, suffice 
it to say that, unless the underlying representation in (110) 
is ruled out on some ad hoc basis, the analysis in SPE will 
produce an incorrect 1-0 contour on the derived member of 
the noun- verb pair for telephone. Again, let me emphasize 
that this difficulty cannot be satisfactorily sidestepped by 
disallowing underlying representations of the form [[x] N ] v , 
which would, however, have the correct results, in that it 
would prevent (98), (101), and (110). The question would still 
have to be faced as to why [[X] V ] N representations are ad- 
missible, if [[X] N ] V representations are not. Until that ques- 
tion had been given a satisfactory answer, it could not be 
claimed that the stress contrast between intercept \ and 
intercept n had been explained— since the proposed account 
would depend on the ad hoc prohibition of one of two kinds 
of underlying representation, each of which seems equally 
well motivated, syntactically or intuitively. 

Note that if cyclical rules are prohibited from applying 
below the level of word boundaries, the difficulty occasioned 
by the incorrectness of the form *telephone v vanishes. Both 
the noun and the verb forms of telephone can be derived as 
in (111). 


(Ill) Base form: 


Rule (107) 

MSR (f) 

ASR 

SAR 

Other rules 


/tele+fon/ 

+Greek~| 
_+Stem J 
-case (b)~| 
,+ASR J 
1 

1 2 

1 a 3 
[telafown] 


I conclude, therefore, not only that the stress contrasts in 
(92d) cannot be taken to provide evidence for case (c) and for 
the cycle, but also that the impossibility of excluding *tele- 
plioney , on a principled basis, actually argues against allowing 
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cyclically ordered rules to apply below the level at which 
word boundaries are reached in English. 

6.5. Let us turn now to the contrast shown in (92e), 
stereoscope -kaleidoscope, which SPE accounts for as in 

(112), using case (c) and the transformational cycle. 

( 112 ) 

(a) Base form [stere+o[skop] s ] N (b) [kVHd+o[skop] s ] N 

MSR (eii) 1 1 

MSR (ci) 1 2 MSR (cii) 1 2 

SAR 13 13 

Other rules [steriyaskowp] [kalaydaskowp] 

Recall that there is a rule, the ASR, which has the function 
of retracting stress one, two, or three syllables^ that we could 
make use of to derive the stress on stereoscope. However, 
whereas the ASR does not normally retract stress three 
syllables, trisyllabic retraction is mandatory for all words 
consisting of a prefix plus a stem when the prefix is any one 
of those in (113). 

(113) stereo-, idio-, helio-, entero-, hetero-, helico-, 
hagio-, sidero-, biblio-, physio-, cinema-, cardio-, 
radio-, utero-, dolicho-, polio-, ( en)cephalo- , 
audio-, etc. 72 

On the other hand, disyllabic retraction is mandatory for 
the prefixes in (114), as such words as tonsilloscope and 
daguerrotype indicate. 

(114) galvano-, oscillo-, polari-, tonsillo-, pupillo-, 
spinthari-, praxino-, daguerro-, chromato-, etc. 

Note that both these sets of words have penultimate sylla- 
bles that end (phonetically) in weak clusters, unless the 
relevant syllable precedes a vowel, in which case the Tensing 

72 It is perhaps worth noting that almost all these prefixes end in the 
subsequence V[-obs] V, and that most of the words in (87) also have 
subsequences of this form following primary stress. This is possibly 
of significance, since V[-obs]£ V is exactly the type of two-vowel subse- 
quence that can be used to fill a W position in Chaucer’s iambic meter, 
as has been pointed out by Halle and Keyser (1967). And, as Chomsky 
and Halle observe (p. 78), “[The ASR] produces alternations of stressed 
and unstressed vowels. It is thus one of the factors contributing to the 
frequently observed predominance of iambic rhythms in English.” 
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Rule applies (as in stereo-, radio-, etc.). Therefore, it is not 
clear how it can be claimed that stress retraction is governed 
by the principle of the RSR. Chomsky and Halle consider 
these forms on page 104, in footnote 56, where they again 
suggest inserting an ad hoc morpheme boundary in the forms 
of (113), but not in those of (114). They formulate case (c) 
in such a way that the “morpheme” /+o+/ can be disregarded 
along with the final stressed syllable, when stress is re- 
tracted by this case. As I have argued above, I can see no 
difference between such a solution and the one for the Bein- 
Pein contrast, which Chomsky, Halle, and Lukoff rejected, and 
I think correctly so, in 1956. Both solutions are equally 
suspect, and a theory that excludes on a principled basis 
representations like /bayn/ versus /b#ayn/ must also exclude 
ones like /stere+o+skSp/ versus /tonsila+skop/. The last 
of these representations is especially suspect, in light of the 
existence of the word tonsil, which clearly indicates that there 
must be a morpheme /+o+/ in tons illo scope. Nor is a second 
analysis, mentioned in footnote 56 by Chomsky and Halle, 
possible, namely, the device of entering the prefixes in (114) 
in the lexicon with geminate consonants. While such an ad hoc 
representation can be made to work for a representation like 
/ton sill/, that is, for an MSR whose environment for case (b) 
ends in C 0 , it cannot be made to work if C 0 is replaced by Cb, 
as I have argued is necessary. /II/ is not in Cb, and the 
underlying representation /tonsill/ could only be stressed 
by case (f), yielding, eventually, Honsil or *tbnsll, instead of 
the desired tonsil, depending on whether stress retraction 
occurs. Nor is the third possibility entertained by Chomsky 
and Halle, in footnote 95 on page 138, viable. There they 
suggest marking the final vowel of the words in (113), though 
not of those in (114), with the feature [+D], which case (c) is 
formulated to disregard. This solution, however, will entail 
postulating two otherwise identical “morphemes,” which 
differ only in the marking on the feature [+D], In words like 

helicoscope, the morpheme /would appear (cf. helix), 

13 ' ' 

whereas in tonsilloscope the plain morpheme /+o+/ would 
appear. This solution also seems intolerable to me. 

I see no reason to register the fact that stress retraction 
onto such prefixes as those in (113) and (114) is unpredictable 
elsewhere than on the retraction rule itself. All the facts will 
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be accounted for if the prefixes in (113) are marked minus 
for the general redundancy rule, (115), which specifies that 
all words are [-case (3)] of the ASR. 

(115) [ ] - [-case (3)] 


Stress will be retracted three syllables when the ASR applies 
to words beginning with one of these prefixes, or when it 
applies to the monomorphemic words in (87a), which are also 
[-115] (since case (3) of this rule becomes applicable first, 
being the longest of the set of three disjunctively ordered 
rules). That is, the derivation of stereoscope would proceed 
as shown in (116). 


(116) Base form 

Rule (115) 
MSR (f) 

ASR 

SAR 

Other rules 


/steriV+skop/ 

[-115] 

DNA 

1 

1 2 

1 3 

[sterlyaskowp] 


Note that in this analysis, it is not possible for stress 
to be wrongly retracted three syllables, that is, onto the 
first syllable of such words as those in (117). 

(117) kaleido-, laryngo-, ophthalmo-, galacto-, phena- 
kisto-, dipleido-, phonendo-, urethro-, etc. 

To see this, recall that (90a) shows that the syllable im- 
mediately to the right of the one to which case (3) of the ASR 
retracts stress must end in a weak cluster. Because of the 
non-existence of such monomorphemic words as *catasparan, 
even if we were to mark a prefix like kaleido- or laryngo- 
with the feature [-115], the ASR could only retract stress 
two syllables, because of the way case (3) of the ASR must 
be stated. Thus, the derivation of kaleidoscope could only 
proceed as follows: 


Base form 

/kVlidV+skop/ 


[-115] 

Rule (115) 

DNA 

MSR (f) 

1 

ASR case (3) 

DNA 

ASR case (2) 

1 2 


2 
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SAR 1 3 

1 3 

Other rules [kalaydaskowp] 

I conclude that contrasts like those in (92e) cannot be used 
in support of derivations like those in (116), which involve 
case (c) and the cycle. On the one hand, contrasts like those 
between the stress-retraction phenomena exhibited by the 
prefixes in (113) as opposed to those in (114) cannot be 
accounted for in such an analysis without violating the 
Chomsky-Halle-Lukoff naturalness condition; on the other 
hand, the fact that such prefixes as those in (117) never 
retract stress three syllables is a natural consequence of 
the way case (3) of the ASR must, on independent grounds, 
be formulated. Therefore, it seems perfectly natural to 
account for the contrasts in retraction shown in (92e) by 
means of the ASR. 

t 6.6. Let us now turn to such pairs as those in (92f), 
delegate-^— delegate^, which Chomsky and Halle derive as in 
(119) (cf. p. 107). 


(119) Base forms [delVg£et] v 
MSR (eii) 1 

ASR 1 2 

MSR (di) 

ASR 

SAR 1 3 

Other rules [delageyt] 


[ [delVgaet] v ] N 

1 

1 2 

1 3 

DNA 
1 4 

[delagat] 


That is, Chomsky and Halle predicate the reduction of the 
final vowel of delegate N upon the de verbal “feel” of this 
noun, requiring it, therefore, to go through the cycle of stress 
rules one more time than the more primary verb. The rules, 
in particular case (c), are formulated in such a way that this 
second pass through the cycle will weaken the stress on the 
final syllables of this noun by one degree, which will even- 
tually cause it to reduce. 

I find this explanation inadequate on three grounds. First, 
if a homophonous trisyllabic noun-verb pair ending in -ate 
could be found, where the noun was “felt” to be primary, 
we would expect the noun to have a 1-3 contour, but the verb, 
by hypothesis derived by means of an extra pass through 
the cycle, would have a 1-0 stress contour. I know of one 
such noun-(denominal)verb pair that is trisyllabic and one 
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that is disyllabic. The trisyllabic example is candidate, which 
Webster’s Third New International Dictionary lists also as a 
possible verb, giving it a 1-3 stress pattern. The disyllabic 
case is the verb probate. Both these verbs “feel” clearly 
denominal to me; thus, by the rules in SPE, they should 
have 1-0 contours. Such a stress contour would be derived 
for probate v - 


(120) Base form 

Rule [158] 
MSR (cii) 
MSR (cii) 
SAR 

Other rules 


[[pr5b+£et] N ] v 

1 

1 2 
1 3 

1 4 

*[pr5wbat] 


Again, it is not important that all speakers share my intuition 
that the verbs candidate and probate are denominal. The 
more important claim that I am making is that no homopho- 
nous pair of the following form could exist: [1X3] N — [1X0] V . 
This fact seems to be related somehow to Kiparsky’s obser- 
vation, (97), but, at present, it is not clear exactly how. 
Note that the problem of excluding *probate^c an be reduced 
to the problem of excluding the base form in (120). If there 
were a principled way of excluding this and, similarly, of 
excluding (98a) and the base forms in (101) and (110), (97) 
would be explained, as well as the impossibility of * candidate-^ 
and probate y. But at present, no way of excluding such forms 
exists . 

The second objection I have to Chomsky and Halle’s anal- 
ysis is that it is far too strong. It predicts that whenever 
there is a homophonous verb-noun pair, regardless of which 
member is basic, if the basic member exhibits a 1-3 contour, 
the derived member will exhibit a 1-0 contour, since it will 
undergo a second cycle through the rules. Actually, however, 
it is only if the words end in -ate that any reduction can ever 
be observed. 73 To take a word that constitutes a near minimal 

1310 1313 

pair with delegatee-delegate^, consider dynamite^— dynamite^, 
both of which I assume to derive from an underlying 
/dlnaemo+It/, 74 and both of which exhibit a 1-3 stress contour. 


7 _ 13 10 

I will take up such contrasts as (locum ent v - document ^ in §6.7 below. 
7 '‘Here I make the further assumption, on which nothing depends , that 
the final o of dynamo will be deleted by the rule of Vowel Drop (cf. fn. 38 
above). 
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In fact, in verb-noun or adjective -noun pairs ending in /Vt/ 
(for all other vowels for which I have been able to find exam- 
ples), if one member has a 1-3 stress, so does the other. 

7 13 i 7 3 13 

Some examples^ are prostitute^y, parachute^y, creosote^y, 
boycott NV , umlaut ay, thermo stalky, alphabet n V , and counter- 
/eif nva- 

Another near minimal contrast is the noun-verb pair 
renegade^— renegade y, both of which presumably derive from 
the underlying form /renig+aed/ (cf. renege). In fact, regard- 
less of the final vowel and the final consonant, I have found 
no examples, aside from words in -ate, in which one member 
of a homophonous pair can exhibit a 1-3 contour and the other 
a 1-0 contour. Some examples of the lack of this contrast are 
sacrifice nv, compromise nv, handicap nv, suicide nv, toma- 
hawk NV , catalog^, pantomime N v, guillotine nv, manicure nv, 
and ridicule nv. Nor do words ending in more than one conso- 
nant, except for -ment (cf. §6.7 below), ever exhibit reduction 
in one member of a homographous pair, as is indicated by 
such examples as boomerangs, somersaults, manifestly, 
aquatints, counterpoints, and avalanches. Despite all these 
pairs, the rules in SPE would produce a reduced vowel in the 
final syllable of the derived member, whichever member 
of the pair this was chosen to be. 

In one other respect the SPE analysis of the contrast in 
(92f) is too strong. Consider the verb-noun dictate. Assuming 
the verb to be basic, in line with my intuition (but note that 
nothing would be changed with the reverse assumption), and 
given the rules in SPE, we would expect the following deriva- 
tions: 


(a) Base form 

[dikt+aet] 

[[dikt+set] v ] 

(b) Rule [158] 

1 

1 

MSR (cii) 

1 2 

1 2 

MSR (cii) 


1 3 

SAR 

1 3 

1 4 

Other rules 

[dikteyt] 

♦[diktat] 


The rules in SPE predict that the stress reduction manifested 
in derived trisyllabic forms like delegate N should also turn 
up in derived disyllabic forms. In fact, however, reduction 
is limited to words of at least three syllables, as the following 
examples, all of which have 1-3 contours in both members 
of the pair, clearly show. 
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( 122 ) 


13 i 3 13 13 1 

prostrate^ A , filtrate V n, truncate y a , gyrate y A , man- 
date nv> castratey NA , rebate NV 


I know of no disyllabic pairs in -ate whose final vowel exhibits 
an [ey]~[a] alternation. 

Summing up, it seems that the stress contrast in (92f) 
cannot be attributed to the operation of rules or processes 
of wide generality. First of all, as the pair candidate NV 
shows, denominal verbs never exhibit 1-0 contours: as far 
as I know, the reduction is limited to nouns and adjectives. 

13 13 13 

Second, pairs like dynamite nv, renegade nv, and aquatint nv 
show that the reduction only affects pairs ending in /set/. 
Finally, words like those in (122) show that the process 
must be restricted to words with three or more syllables. 
All these facts find expression in rule (123). 


(123) 


+VOC 

-back 
+low 
+tns 
3 Stress 


-tns 

A 


-stress] y 

/VCoVCo- 

-t# 


NA 


There is a class of nouns ending in the morpheme -ate , 
which is preceded by a noun denoting 3 a role or a position, 
such as sultanate, episcopate , principate, patriarchate , and 
caliphate, many of which do not undergo rule (123) (but cf . 
the alternative pronunciations sultanate and the words con- 
sulate and protectorate, which must undergo rule (123)). In 
general, this morpheme -ate would be marked [-123], Fur- 
thermore, there is a chemical and biological affix -ate, as in 
silicate, vanadate, cyanate, pectinate, fibrillate , 75 and petio- 
late, that would also be marked [-123]. Except for these 
cases, the rule appears to be fairly general. The only 
real exceptions I know of are the nouns billingsghte , surro- 
gate, candidate, and magistrhte, although the last two can 
optionally undergo the rule and be assigned 1-0 contours. 
(See SPE, p. 107, fn. 62, for further discussion.) 

Thus, the stress contrasts in (92f), like those in (92c)- 
(92e), provide evidence neither for case (c) nor for the cycle. 
Unless such underlying forms as those in (120) and (121) can 


75 This word can be pronounced with a 1-0 contour. It would therefore 
have to be marked as being able to optionally undergo rule (116). 
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be ruled out on a principled basis, the existence of such 

1 313 l 7 3 

pairs as dynamite nv, renegade nv, compromise nv, and of the 
words in (122) constitutes strong counterevidence against 
formulating case (c) so that a final syllable with [2 Stress] 
will allow for stress to be retracted, as is proposed in SPE, 
pages 107-108. I suggest, therefore, that case (c) be re- 
stricted so that it retracts stress only when [1 Stress] has 
been placed upon the final syllable , and that alternations like 
those in (92f) be handled by rule (123). 76 We will see in §7.1 
that this rule forms part of a larger process. 

6.7. Let us now examine the stress contrasts in (92g). 
Chomsky and Halle propose the derivations shown in (124a) 
for the verbs and those in (124b) for the related nouns. 


76 There is one piece of evidence, unfortunately ambiguous, that would 
support the SPE analysis of delegate. It concerns the verb confiscate 
and its related adjective, which Webster’s Third New International 
Dictionary cites either as having a 1-3 contour, or as being pronounced 
[kanfiskot]. The rules in SPE could not account for the former pronuncia- 
tion, whereas this would be possible in my analysis, by marking this 
word [-123]. However, it is the latter pronunciation that is of more 
interest here. I can see no natural way of accounting for this form within 
my analysis, but it is exactly what would be predicted from the rules 
of SPE. The derivation would proceed as follows. 


Base form 
MSR (eii) 
ASR 

MSR (dii) 
SAR 

Rule [118] 
Other rules 


[[kan=fiskiet] v ] A 

1 

1 2 

2 1 3 

3 1 4 

0 ,1 4 

[kanfiskot] 


The important fact to note about this derivation is that it is part (ii) of 
case (c) that retracts the stress on the second cycle. The medial 
syllable does not end in V[+son][+cns], as specified on p. 138, so it 
cannot be assigned the feature [+D], which would allow case (ci) to apply. 
Thus, stress is retracted only one syllable, which is what is desired 
here. 

Although this pronunciation of the adjective confiscate clearly supports 
the SPE analysis, instead of one based on rule (123), it is the only word 

I know of that does so; and since I see no way for the SPE analysis to 

10 10 1 0 1 0 

avoid such forms as *candidate \ , *renegade\ ,, ^compromise , * dictate , etc., 

I have chosen to keep rule (123) in the grammar, even though I am unable 

0 1 0 1-3 

to derive confiscate \ and confiscate v from the same underlying form. 
Note, however, that rule (123) can account for designate N , which has no 
natural analysis within SPE . 
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(124) 

(a) Base form 
MSR (eii) 
ASR 

Rule [120] 
SAR 

Other rules 

(b) Base form 
MSR (eii) 
ASR 

MSR (di) 
SAR 

Other rules 


[dokument] v 

1 

1 2 

1 3 

[dakyament] 
[[dakument] v ] N 
1 

1 2 

1 3 

1 4 

[dakyamant] 


[torment] y 

1 

DNA 
2 1 
3 1 

[torment] 
[[torment] v ] N 
1 

DNA 

MSR (dii) 1 2 

1 3 

[tor mint] 


I find this derivation of the noun document unconvincing. 
First of all, the noun, not the verb, “feels” basic. If there 
is disagreement about this example, surely there can be 
none about the noun- verb pair regiment^-regimenty, where 
the same contrast can be observed, but where the noun is 
clearly basic. Suppose, then, we were to postulate for these 
pairs derivations like those in (125), rather than like those 
in (124). 


(125) Base form [dokument] N 

MSR (bi) 1 

MSR (eii) 

ASR 

SAR 

Other rules [dakyamant] 


[[dakument] N ] v 


2 1 
1 2 
1 3 

[dakyament] 


This derivation produces exactly the same results, and 
yet it makes no use of case (c). Note also that the use of the 
cycle is unnecessary. The verb document can be derived as 
in (126). 


(126) Base form 

MSR (eii) (or (f)) 

ASR 

SAR 

Other rules 


[dokument] y 
1 

1 2 
1 3 

[dakyament] 


I see no reason to prefer the derivation of document in (124) 
to that in (126), and I conclude that such words cannot be 
used in support of either case (c) or the cycle. 
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3 1 

Let us now turn to the more complex case of tormenty- 
torment n. I have no quarrel with the derivation of the verb 
presented in (124a). But there is no necessity to assume the 
cyclical derivation of the noun shown in (124b). Assume that 
torment has assigned to it the feature [-case (b)] in the 
lexicon. As was pointed out in §3.2 above, such features are 
necessary in order to distinguish dialects that assign a 1-3 
contour to Oregon from those that have a 1-0 contour. 77 That 
words ending in /nt/ must also be able to be stressed by 
case (b) or by case (f) can be seen from such minimal pairs 
as secant-secant (both pronunciations are given in Kenyon 
and Knott) or formant-formant. If, therefore, we enter 
torment in the lexicon with the feature [-case (b)l, the deriva- 
tion of the pair tor menty -torment^ will proceed as in (127). 


(127) (a) Base form [torment] v 

-case (b) 
+ASR 

Rule (95a) -ASR 78 

MSR (f) 1 

ASR DNA 

Rule [120] 2 1 

SAR 3 1 

Other rules [torment] 


(b) [torment] N 

-case (b) 
+ASR 
DNA 
1 

1 2 
DNA 
1 3 

[torment] 


Chomsky and Halle do not discuss this fact in any detail, 
but for verbs which end in /nt/ there are four other possible 
combinations of stress contours in noun-verb pairs. All five 
possibilities are shown in (128). 

(128) (a) tbrmenty-tormentis. Cf. also augment y-aug- 

' ' ' ' 3 31 13 31 13 31 

mentis, ally y— ally n , alloy y— alloys, survey y— 
survey n, etc. 


77 The interesting discussion on pp. 175-176 concerning the tenseness 
of the vowels of child and children indicates the necessity of postulating 
rule features that refer to particular branches of rule schemata, although 
Chomsky and Halle, to the best of my knowledge, never discuss any cases 
of exceptions to a branch of the MSR. 

78 As will be discussed in greater detail in § 10, I will assume that 
redundancy rules like (95a) can change the specifications of idiosyn- 
cratically assigned rule features. Thus, the lexical feature [+ASR] that 
appears in the entry for torment will become [-ASR], by rule (95a), when 
this form appears as a verb. 
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(b) commenty- comment®. Cf. also ambushy n, boy- 
cotty n> deluge clvmaxy n, rebatey n, umpirey®, 
trmmphy n, etc. 

(c) warranty -warranty. Cf. also challenge y N 

(d) lamenty-lamentn. Cf. also attacky n, arresfvN, 
policey n, reprievey n, aecayvN, consenty n, ae- 
mandyn, debatey n, defeaty N) coquette^y, etc. 

(e) segmenty— segment n. Cf. also fragmenty— frag- 
ment^, presenty -present^, etc. 

First, let us consider how the rules I have proposed above 
could generate this set of related stress configurations. I 
have already shown in (127) how I would propose to generate 
the pairs in (128a), which Chomsky and Halle consider to be 
the normal case. In (129) appears the derivation for the 
noun-verb pair lament. 


(129) (a) Base form 

[kement] v 

(b) [lsement] N 


-case (b) 

-case (b) 


-ASR 

-ASR 

MSR (f) 

1 

1 

ASR 

DNA 

DNA 

Rule [120] 

DNA 

DNA 

Other rules 

[lament] 

[lament] 

The analysis of this 

type of verb- 

-noun pair within the 


framework of SPE differs only trivially: where the words 
of (128d) are marked [-ASR] in my analysis, they would be 
marked [-case (c)] in the analysis of SPE. 

For the words in (128e), I would propose the following 
derivations . 

(130) 


Base form 

[segment] v 

(b) [segment]. 

Rule (95a) 

-ASR 

DNA 

MSR (f) 

1 

MSR (b) 1 

ASR 

DNA 

DNA 

Rule [120] 

2 1 

DNA 

SAR 

3 1 

DNA 

Other rules 

[segment] 

[segmant] 


Words like the above could be derived in a number of ways 
by the rules in SPE. Probably the most natural would be to 
assume the noun to be basic, which “feels” correct to me, 
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and to assume an extra cycle in the derivation of the verb. 
Thus, the derivation of the noun segment n would be exactly 
the same as that shown in (130b), while the verb would be 
derived as shown in (131): 


(131) Base form 
MSR (b) 
MSR (e) 
Rule [120] 
SAR 

Other rules 


[[segment] N ] v 

1 

2 1 

2 1 (applies vacuously) 

3 1 
[segment] 


The only way in which SPE can derive such words as 
those in (128b), however, is shown in (132). (This problem 
is discussed on p. 140 of SPE.) 


(132) 


(a) Base form 
MSR (e) 
MSR (c) 
SAR 

Other rules 


[[koment] s ] v 


1 

1 2 
1 3 


[k&ment] 


(b) 


[[koment] g ] N 


1 

1 2 
1 3 


[kament] 


In other words, the fact that noun and verb are homophonous 
is accounted for by deriving both in exactly the same way, 
from an underlying stem. There is, however, no syntactic 
justification for postulating, in surface structure, a node 
Stem above comment, but not above torment, lament, or 
segment. Thus, this derivation constitutes another violation 
of the Chomsky-Halle-Lukoff naturalness condition, if this 
condition is strengthened appropriately, so that it not only 
forbids the ad hoc use of junctures but of any other syntactic 
information as well. 

I propose, instead of the above derivations, which Chom- 
sky and Halle admit are artificial, the following analysis: 


( 133 ) 


Base form 

[koment] v 

(b) [kament] N 


-case (b) 

-case (b) 


+ASR 

+ASR 


[-95a] 

[-95a] 

Rule (95a) 

DNA 

DNA 

MSR (f) 

1 

1 

ASR 

1 2 

1 2 

SAR 

1 3 

1 3 

Other rules 

[kament] 

[kament] 
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The important feature of this account is the assumption 
that lexical items can be marked so that they do not undergo 
a general redundancy rule. This assumption seems abun- 
dantly justified, independently of how words like those in 
(128b) are to be accounted for. Thus, for instance, such words 
as hoax, traipse, Yoicks, etc., must be marked [-Rule [8]], the 
rule that specifies that only dental clusters can be preceded 
by tense vowels (cf. SPE, p. 172 ff.). Furthermore, the words 
in (87a) and the prefixes in (113) are exceptions to the general 
rule (115), which specifies that words do not normally 
retract stress three syllables. Therefore, in their lexical 
representations these forms will be marked [-115]. They 
will, exceptionally, retract stress three syllables. 

Likewise with comment : while most verbs do not retract 
stress, as rule (95a) stipulates, verbs like those in (96b) 
do, so that they will have to be marked [-95a] in addition to 
being marked [+ASR]. 79 The derivation of the noun comment n 
will not require reference to the former feature, as rule (95a) 
affects only verbs and adjectives, so that this derivation 
will exactly parallel that of the noun torment n. However, for 
the verb comment v , the feature [-95a] will prevent rule (95a) 
from applying, as it did in the derivation of the verb tdrmbnty, 
which will change the feature [+ASR] to [-ASR]. Thus, the 
derivation for comment as a verb will exactly parallel that of 
comment as a noun: the ASR will apply in both derivations. 

Finally, I would assume that the derivation of such forms 
as warranty n is exactly parallel to the derivation of com- 
menty n, except that whereas rule (49), Destressing, idiosyn- 
cratically does not work for comment, it does work for 
warrant. This fact would have to be reflected either in the 
presence of a feature [-49] in the lexical representation of 
comment or in its segmental makeup, possibly by deriving 
it from a form with a geminate nasal, or even from the 
representation /KoN=ment/ that is suggested on page 141 of 
SPE. (I disregard here the problem of =; see §7.1.) 

79 I have not come to any conclusion as to whether it is more normal 
for disyllabic nouns to retract stress by the ASR than not to retract it. 
Hence, I have been marking lexical items both [+ASR] (e.g., comment and 
torment) and [-ASR] (e.g., lament, police). Eventually, of course, only 
one of these marks will be necessary. However, since I cannot see how 
any points I will discuss would be affected by either choice, I have left 
it open for the present. 
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As far as I can see, there is no possible solution within 
the framework of SPE to the problem of assigning a 1-0 
contour to the verb warrant that does not involve postulating 
the existence of a rule like (49). Thus, the forms in (128c) 
constitute evidence of the strongest kind for the existence 
of this rule. 

To summarize this discussion of the stress possibilities 
of disyllabic verbs in /nt/, it appears that three of the five 
possible stress alternations— namely, those in (128a), (128d), 
and (128e)— can be handled equally well within the analysis 
of SPE or within my reanalysis. However, the derivations 
provided by SPE of verbs like those in (128b) and (128c) are 
clearly artificial, in comparison to those within the reanal- 
ysis. 

There is stronger evidence for reanalyzing: within the 
framework of the reanalysis it is possible to provide a formal 
explanation for one fact that is a consequence of (97): 80 the 
lack of noun-verb pairs like *pol\ce^-pollce v . Recall that 
there is no non-ad hoc way for SPE to exclude such under- 
lying representations as the one shown in (101), which will 
produce the impossible stress alternation. 

How can *police^-police\j be excluded within my reanal- 
ysis? It is excluded simply because there can be no under- 
lying representation provided for such a pair. If either 
member of a verb-noun pair exhibits retraction, the form 
must be marked [+ASR] in the lexicon. Since the verb we are 
trying to find a representation for— to police— has, by assump- 
tion, a 1-3 contour, the form police would have to be marked 
[+ASR], like torment and comment. In addition, since it is 
the verb in which retraction occurs, police would have to be 
marked [-95a]. Note that the first of the features we have 
had to postulate to derive the 1-3 contour on police v , namely, 


80 As I said, I consider (97) to be a very deep observation about English 
stress, and there are other stress alternations it allows for which I have 
been able to find no explanation. Note, for instance, such pairs as 

1 3 1 3 1003 1 

attribute^- attribute^ arithmetic^- arithmetic/,. These forms are dis- 
cussed in SPE, on p. 159, and on p. 88, fn. 41, respectively, but no 
explanation is provided for why the noun’s primary stress is further 
to the left than that of the verb or adjective. Thus, note that nothing 
prevents SPE from postulating a [[ ] N ] V structure for attribute, instead 
of the [[ ] V ] N structure shown on p. 159, but such a structure would yield 
precisely the wrong results. 
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the feature [+ASR], already precludes the possibility of 
deriving a noun in which stress retraction does not take 
place from the same underlying form: any form marked 
[+ASR] in the lexicon will undergo stress retraction unless 
it can undergo rule (95a), which can change [+ASR] to [-ASR]. 
But only verbs and adjectives are affected by rule (95a): thus, 
if the lexical entry for police has the feature [+ASR], the 
associated noun must have a 1-3 contour. 

Expressed differently, there are only four logically pos- 
sible combinations of the plus and minus values for the 
features [ASR] and (95a). These are shown in (134), and 
following each logical possibility is a verb that has this fea- 
ture configuration. 

(134) (a) 

(b) 

(c) 

(d) 

The important thing to notice is that the distinct feature 
bundles in (134c) and (134d) characterize exactly the same 
classes of items: if a form is already marked [-ASR] in the 
lexicon, it makes no difference whether it undergoes rule 
(95a), which will vacuously reassign the feature [-ASR] to it. 
Thus, these two features allow for only three main classes 
of pairs: pairs like (128a) (torment)-, pairs like (128b) and 
(128c) (comment and warrant, respectively), which only differ 
from one another in the applicability of Destressing to the 
output of the ASR; and pairs like (128d) (lament). The exis- 
tence of the type of stress contrast shown in (12 8e) (segment) 
is limited to verbs in /nt/; this limitation allows the possibility 
of case (b) assigning stress for the noun and case (f) for the 
verb, which is not germane to the present discussion and is 
a minor phenomenon in any case. There is no combination 
of the two features [±ASR] and [±95a] that could produce a 
pair like *police^-police v . The fact that such pairs appear 
not to exist (but cf. fn. 61) is thus explained in my reanalysis. 

Therefore, since the contrast between document v and 
document n can be handled naturally without making use of 


+ASR 

+95a . 

+ASR' 

-95a 

-ASR 

+95a 

-ASR 

-95a 


torment^ -torment^ 
comment y-comment N 


lament y-lament N 


laments -lament* 
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case^c) and the cycle, and since the SPE analysis of 
tor meaty -torment N not only leads to unacceptably artificial 
derivations for verb-noun pairs like commknty~comment N , 
but also can provide no explanation for the nonexistence of 
such pairs as *police^-police w , I conclude that the forms 
in (92g) cannot be construed as providing evidence either for 
case (c) or for the cycle. In fact, the nonexistence of such 
pairs as the latter must be taken as constituting counter - 
evidence to the claim that cyclically ordered rules can apply 
below the level of word boundaries. 

6.8. Let us now briefly consider the claim that case (c) 
is involved in the derivation of the words in (92h) . Chomsky 
and Halle discuss such contrasts as illustrate -illustrate on 
page 155 of SPE, suggesting there that the two forms be 


derived as shown in 

(135). 



(135) 

(a) Base form 

/ilustrset/ 

(b) 

/ilustr+ast/ 

Rule [158] 

DNA 

Rule [158] 

1 

MSR (eii) 
ASR 

1 

1 2 

MSR (cii) 

1 2 

SAR 

1 3 

SAR 

1 3 

Other rules 

[Ilostreyt] 

Other rules 

[alistreyt] 


Rule [158], it will be recalled, only assigns stress to final 
tense affixes; by postulating that illustrate, with a 1-0-3 
contour, contains no affix, Chomsky and Halle can block the 
application of rule [158] and assign final stress by case (e), 
after which the ASR will retract stress to the initial syllable. 
In order to assign a 0-1-3 contour, as in (135b), it is only 
necessary to consider -ate to be an affix, thus triggering the 
sequence of rules [158] and case (c). 

It should be obvious that this account is somewhat artifi- 
cial. First, it depends upon the existence of rule [158], whose 
only other function is to make it unnecessary to refer to a 
rule feature [±ASR] in accounting for contrasts like that 
between (17) and (18). Second, however illustrate is to be 
stressed, its relationship to the words luster and lustrous 
would have to be shown. This relationship suggests that the 
only possible underlying representation is /iN=lustr+set/, 81 

sl In §7.1, I will argue that the = boundary in /sed=umbr+»t/ and 
/sed=graend+iz/ be replaced by +. 
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Similarly, the word adumbrate— which can be pronounced 
either [sedambrSyt] or [adembreyt], since this word presum- 
ably contains the morpheme /umbr/ (cf. umbrella, penumbra, 
umbriferous)—can only be represented 3 by /sed=umbr+£et/. 
Whether aggrandize is pronounced [aegrandayz] or [egraendayz], 
if it is to be related to grand, both of its pronunciations must 
derive from the same form: /sed=graend+Iz/. It does not 
seem plausible to assume that the different pronunciations of 
these forms are directly traceable to independently motivated 
structural differences in their underlying forms. Rather, 
such words must differ somehow in the features that deter- 
mine which rule of stress retraction will apply to them. 

I agree with Chomsky and Halle that it is case (c) that 
is responsible for the stress retraction in examples like 
(92h). The clearest indication that this is the case is the 

13 13313 

nonexistence of such words as * titillate , * atomize , *juvemle, 
etc., in which stress has been retracted to a penult that ends 
in a weak cluster. Also, there appears to be some regularity 
linking the applicability of case (c) with the presence of a 
stressed affix. The relationship, however, is not as direct 
as is claimed in SPE. In particular, I feel that when aggran- 
dize is pronounced with a 1-0-3 contour, this pronunciation 
occurs in spite of the fact that it is trimorphemic, according 
to which one would expect it to exhibit a 0-1-3 contour 
on the basis of the indirect regularity linking stressed affixes 
to case (c). Therefore, when pronounced with a 1-0-3 con- 
tour, aggrandize will have to be marked with a rule feature. 
I will defer, however, until §6.9 below a precise statement 
of how case (c) is to be avoided formally in such cases. 

6.9. Chomsky and Halle account for the contrasts exem- 


fied in (92i) as shown in (136). 



(136) 

Base form 

[[aed=viz] v 3r+y] A 


[[promis] v 5r+y] 

MSR (eii) 

1 

MSR (ei) 

1 

MSR (ai) 

2 1 

MSR (ai) 

2 1 

MSR (cii) 

1 2 

MSR (cii) 

1 2 

[118] 

1 0 

[118] 

DNA 

SAR 

DNA 

SAR 

1 

Other rules 

[adviyzsrly] 

Other rules 

[pramasorly] 


This analysis I find essentially correct, except that I see no 
need to assume the existence of two passes through cyclically 
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ordered rules in these derivations. That is, I would propose 
that the stress contours on the forms in (92i) be derived by 
one pass through the rules, as indicated in (137). 


(137) 

Base form /sed+viz+Sr+i/ 82 

MSR (bi) 1 

MSR (cii) 1 2 

[118] 1 0 

rO 1 0 0 

Other rules [advayzany] 


/promise+5r+i/ 83 
Vowel Drop 84 0 

MSR (bi) 1 

MSR (ci) 1 2 

SAR 1 3 

1 o 3 0 

Other rules [pramasoriyj 


As Chomsky and Halle point out, the contrast between con- 
fiscatory and anticipatory exactly parallels the contrast in 
(137), so that case (c) must be formulated in such a way as 
to disregard a preceding -at-. Note that it is not possible 
here to make the claim that case (3) of the ASR is retracting 
stress for anticipatory , for if one were to mark anticipate ) 
as [-115], the incorrect * anticipate would be derived in 
isolation. An even stronger indication that the ASR is not 
responsible for the stress retraction in the examples of (92i) 
is the word classificatory , in which stress must be retracted 
four syllables, an operation the ASR never performs. For 
these reasons Chomsky and Halle formulate case (c) so that 
it disregards not only a preceding -at-, but also a preceding 
-ficat-. It is clear, therefore, that there must in fact be 
two processes of stress retraction in English, even though 
their effects often overlap. 

But how do these two types of retraction differ? When 
is stress retracted by the ASR, and when by case (c)? If the 
arguments I have given in §§6.1-6. 7 above are correct, many 
words whose stress retraction Chomsky and Halle account for 
by case (c) must instead undergo stress retraction by the 
ASR. It seems to me that arguments showing conclusively 
that case (c) is at work can only be constructed for words like 


ffl I have replaced = by + in these examples. This change will be dis- 
cussed in §7.1. Moreover, I assume, instead of the glide suffix /+y/ of 
SPE, that the final morpheme in -ory is a true vowel. This assumption 
will be justified in §7.5. 

83 The final /e/ in the underlying representation of promise will be 
deleted by the rule of e-Elision when this verb appears in isolation, as 
was discussed in §4.3 above. 

84 This rule is discussed in fn. 38 above. 
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those in (92h) and (92i). What differentiates these cases from 
the other examples cited in (92) is the biconditional stated in 

(138) . 

(138) (a) Case (c) only retracts stress from affixes. 

(b) Every affix from which stress is retracted has 
stress retracted from it by case (c). 

Of these two generalizations, the one in (138a) seems to 
have the fewest exceptions. Exceptions to (138a) are words 
for which stress has only been retracted one syllable, but for 
which there is no motivation for postulating an affix. The only 
exceptions to this generalization that I have found are listed 
in (139). 

(139) defalcate, humectate , amortize 

3 < i 2 

It might be argued that words like Adirondack and the other 
words in (89) are also counterexamples to (138a). However, 
since these words seem to be monomorphemic , and since 
three of them ( Achilles , Ulysses, (neo)synephrme) have had 
stress retracted to a weak penult, 85 I would prefer to analyze 
these forms as exceptions to case (2) of the ASR, as I pro- 
posed in §5.3 above. The fact that (138a) has so few ex- 
ceptions appears to me to constitute a significant enough 
generalization to formulate case (c) so that it will only be 
able to apply to a word that ends in an affix. The words in 

(139) will then have to be added to the small number of words 
in (89) that are marked [-case (2)]. Thus, when the ASR 
applies to the words in (139), it will not assign them the 
expected 1-0-3 contour, but rather a marked 0-1-3 contour. 

85 0f course, to claim that the penults of these words end in /ll/, /ss/, 
and /ffr/ (or possibly /frr/ or /ffrr/), respectively, is to reduce to near 
vacuity the claim that it is case (c) that is responsible for stress retrac- 
tion in (89). There is no evidence, aside from stress retraction, that 
would support the postulation of underlying geminates. I say “near 
vacuity,” because there is at least one segment, /9/, that seems never 
to occur geminated (cf. fn. 9 above). Therefore, one who proposes that 
case (c) is at work in (89) is making the testable claim that such words 
as Achithes [akieiyz] should be impossible. I have found no such exam- 
ples, to be sure, but such a word does not sound ill-formed to me. 
Unfortunately, words with three or more syllables, whose last two 
syllables have a 1-3 contour, are rare in any event; thus, it seems 
impossible at present to demonstrate conclusively that an analysis 
depending on geminates must be ruled out. 
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What of (138b), the other half of the biconditional? Observe 
that the analysis in SPE asserts in effect both of the implica- 
tions in (138), as is indicated by the discussion on pages 152- 
155 of SPE. To assert that rule [158] is in the grammar 
is to assert that stress can be retracted one syllable in a 
word by case (c) only if 86 the word ends in a tense affix. 
Ad hoc morpheme boundaries must then be inserted into the 
words of (139); in addition it must be claimed that such words 
as illustrate, adumbrate , concentrate, confiscate, and orches- 
trate have no morpheme boundary before -ate , and therefore 
do not contain the morphemes /lustr/, /umbr/, /kentr/, 
/fisk/ (cf. fiscal), and /orkestrse/, respectively. I see no 
reason to make this additional claim, which I find counter- 
intuitive in both respects. Rather, it seems that a more 
accurate description can be attained by building (138a) into 
the statement of case (c)— that is, by allowing case (c) to 
retract stress only from affixes— and then by marking such 
forms as concentrate with the feature [-case (c)]. 

One question remains: how are the affixes from which 
case (c) will eventually retract stress to receive stress? 
Chomsky and Halle point out (pp. 34-43 and pp. 98-100) that 
given the principles of disjunctive ordering, since case (e) 
is a subenvironment of case (c), case (e) must follow case (c) 
with which it will be disjunctively ordered. Obviously, there- 
fore, since case (c) must retract stress that case (a) assigns, 
the ordering case (a)-case (c)-case (e) is fixed. Case (a) and 
case (c) will be conjunctively ordered, with the other order- 
ings being disjunctive. 

Making the minor change necessary to convert this order- 
ing into the system of the present analysis is equivalent to 
claiming that the ordering of the three cases is case (b)- 
case (c)-case (f). That is, assuming that these three cases 
are to be formulated as indicated schematically in (140a), 
(140b), and (140c), respectively, Chomsky and Halle are pro- 
posing essentially the rule stated in (141). 

(140) (a) V - [1 Stress] / C 0 (W) V (C b )] 

(b) V - [1 Stress] / C 0 (W) + 2] 

(c) V — [1 Stress] / C 0 ] 

86 Excluding, of course, cases where final stress has arisen through 
case (a) or through case (e) of an earlier cycle. 
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(141) V — [1 Stress] / C 0 ((W) J) 

There is, however, a major disadvantage to rule (141): 
if case (c) precedes case (f), it will be necessary, by some 
rule other than case (f), to assign the stress to such affixes 
as -oid, from which stress is always retracted by case (c), 
or to -ate, which case (c) sometimes retracts stress from. 
Chomsky and Halle are therefore forced to stress these 
affixes before the MSR by their rule [158], which, as was 
pointed out above, has the defect of being, in essence, a dupli- 
cation of case (f). Moreover, there are many similarities 
between case (c) and the ASR: both retract stress from a 
final syllable (which may be followed by a lax /i/). 

I propose, therefore, to reorder the rules of (140): rules 
(140a) and (140c), cases (b) and (f) of the MSR, will form one 
natural rule, a rule that assigns primary stress to one of the 
last three syllables of a word. The MSR can thus retain the 
formulation given in (74) above, a formulation that appears 
complicated only because of the details of Cb. 

The MSR will be followed by a Retraction Rule, which 
will have two cases: the first, which retracts stress in 
accordance with the Romance Stress Rule, will retract stress 
only from final affixes; the second, which retracts stress 
blindly, except for the choice between Case 2 and Case 3 of 
the ASR, will apply in all other instances. 

As shown in (90) above, these two cases differ only in the 
optional inclusion of W in the latter, a fact that allows the 
ASR to be notationally collapsed with Case (c). The resulting 
rule appears in (142). 

(142) RETRACTION RULE 



The term (+C 0 VCj+)o in the top line of (142) allows for the 
stress to be retracted, by the case (c) branch, over any num- 
ber of affixes ( +eet+ in anticipatory , +fik +ast+ in classificatory , 
+in+ in disciplinary , etc. None end in more than one C.). 
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There is one further point that must be noted in connection 
with rule (142). It specifies that the basic choice of type of 
stress retraction in English depends upon whether or not 
stress is being retracted from an affix. As the examples in 
(143) show, this claim is basically right. 

(143) phenomenon-electron 
cyanide-peroxide 
anthracite-smaragdite 
crystalloid-molluscoid 

1^3 13 

asinine -elephantine 
Gemini-alumni 

However, the most productive affix in all of English, -ate, 
seems generally to have stress retracted off of it by the ASR, 
instead of by the expected case (c): cf. concentrate , Illustrate, 
orchestrate, etc. What is necessary, then, is a redundancy 
rule like (144). 

(144) +ate — [-case (c) branch of (142)] 

This concludes, then, my basic reanalysis of stress 
assignment and retraction. Primary stress will be assigned 
by the MSR (essentially as in (74)) and retracted as specified 
by (144) and (142). 
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dissimilation: 18—19 

e-Elision: 146, 230, 270 
emphatic stress: 75, 99 
epenthesis: 203-206, 219, 221 
evaluation metric: 210 
exceptions: 14—20, 23, 45, 258fn 

generics: 80fn 
glide epenthesis: 6, 18—19 
glide formation: 69 
Grassmann’s Law: 114, 117 
Grimm’s Law: 108—121 

intervocalic voicing: 138—139 
iterative application of rules: 
203fn 

laxing: 65, 115—120, 230, 299 
lexical insertion: 91fn 


lexicalist hypothesis: 90fn, 91 
lexical transformations: 91fn 
linear ordering: 18—20, 202 
linking rules: 149, 211 
logic: 94 

Main Stress Rule: 62, 230-322 
passim 

markedness: 18, 127, 135—136, 
149-153, 206, 209-211, 226 
metathesis: 38, 43 
metrics: 174—198 
mirror image rules: 8, 166 
morpheme boundaries: 206,237, 
278-279, 280fn 

morpheme structure constraints: 

213—226 passim 
morphological rules: 135 

naturalness: 93, 128fn, 134, 157, 
278, 280fn 

neutralization: 155-160, 168 
Nuclear Stress Rule: 73-106 
passim, 230 

ordering: 8, 18—20, 25, 73, 76, 
172, 202 

ordering hypothesis: 76fn 
output conditions: 216—227 
passim 

palatalization: 12, 20, 23, 158, 
210 

performance: 172 
pharyngealization: 126—127 
phonetic constraints. See mor- 
pheme structure con- 
straints 

pre-cyclic phonological rules: 45 
pronouns: 92 
prosodic rules: 90—91 
prothesis: 34—35 
post-cyclic phonological rules: 

45 

post-cyclic transformations: 98 
questions: 75—76 
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readjustment rules: 133-134 
redundancy: 206—210, 276fn, 
280fn, 286—297 passim 
reduplication: 215—218 passim 
relic forms: 115 
retraction: 230 
rhythm rules: 95 
Rigveda: 176-198 
Romance Stress Rule: 232—322 
passim 

rule features: 23, 59, 237, 275fn, 
276, 280 

rule ordering. See ordering 
sandhi: 90fn 

Sievers’ Law: 178, 184-185, 187, 
196, 198 

simultaneous rule application: 

172, 202—206 passim 
spirant deletion: 18-19 
spirantization: 126-127 
stress: 24— 25, 73-106 passim, 
229—322 passim 
Stress Adjustment Rule: 230 
surface structure constraints: 

221—224 passim 
symmetry: 8 
syncope: 224-225 
syntactic transformations 

Complementizer Substitution, 
99fn 

Conjunct Reduction, 104—105 
Directional Adverb Preposing, 
99 

Object Deletion, 97-98 
Object Shift, 85-89, 97 
Passive, 82fn, 89, 94, 98 
Postposing, 101—105 


Question Formation, 89—105 
passim 

Relative Clause Formation, 
89—106 passim 
Right Conjunct Reduction, 
100-105 
S Movement, 83 
Subject Raising, 94 
Subject-Verb Inversion, 96 
There Insertion, 82, 97 
Topicalization, 99 
Tough Movement. See Object 
Shift 

tensing: 138, 141, 230, 302 
transformations. See lexical 
transformations: post-cyclic 
transformations; syntactic 
transformations 
transitivity: 18 
truncation: 43 

umlaut: 136-137, 149, 150 

Verscharfung: 8—14 
voicing assimilation: 24fn, 223 
vowel adjustment: 144, 152 
vowel elision: 212—214, 217-218, 
274fn 

vowel harmony: 28-31 passim, 
203-204, 208 

vowel reduction: 27, 68, 145, 

242, 274fn 

vowel shift: 146-147 
vowel shortening: 204 

word boundaries: 278—279 
word -formation rules: 296 
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Proto-Indo-European Phonology 

By Winfred P. Lehmann 

Seeks to reconstruct the earlier stages of the Proto-Indo-European 
sound system and provides a means of relating the Indo-European 
family to other language groups. Published in cooperation with the 
Linguistic Society pf America. $5.00 

Directions for Historical Linguistics: A Symposium 

Edited by W. P. Lehmann and Yakov Malkiel 

. . it is to be hoped that the book will attract readers and con- 
tribute to the renewed flourishing of historical language studies, and 
not only in America." — General Linguistics. $7.50 

The German Language in America: A Symposium 

Edited with an Introduction by Glenn G. Gilbert 

An important addition to our knowledge of the full social repertoire of 
the German language. Contributors include Carroll E. Reed, Jurgen 
Eichhoff, Lester W. J. Seifert, William J. Pulte, Jr., Heinz Kloss, and 
Don Yoder. $7.50 

Linguistic Atlas of Texas German 

By Glenn G. Gilbert 

Includes 7 orientation maps and 148 linguistic maps in a 14% x 19% 
inch format. $50.00 
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